CARRIER AIR CONDITIONIN G
o SUPERFUND SITE o

"




RECORD OF DECISION
CARRIER A.C. SITE

TABLE OF CONTENTS

" Description Page
DECLARATION FOR THE RECORD OF DECISION . . . ... ............... i
DECISION SUMMARY . . .. . e e e e e e e e 1

1.0  SITE NAME, LOCATION, AND DESCRIPTION . .............. 1
L1 SiteLOCAtON . . . oo oottt e P 1

1.2 Site Topography . ... ......... ... ¢ 0. iinne... 1

1.3  Geologic/Hydrogeologic Setting . ....... e e 1

1.4 Meteorology . ... ... .. .. . e 4

.2.0  SITE HISTORY AND ENFORCEMENT ACTIVITIES ............ 4
2.1  Facility Operations and History . . ............... e 4

2.2  Enforcement Activities . . . . ............... ... ...... 6

3.0 COMMUNITY PARTICIPATION HIGHLIGHTS ............... 6
40 SCOPEANDROLEOFRESPONSEACTION ................. 7
5.0 SUMMARY OF SITE CHARACTERISTICS .................. 7
5.1 Nature and Extent of Contamination ................... 7

5.2  Contaminant Distribution, Fate and Transport . ............ 14

53  Treatability Study . . . . ........ ... ... ... e 21

6.0 SUMMARY OF SITERISKS . . . . . P 21
6.1 Contaminants of Concern . . .. ..................... 21

6.2 Exposure ASSESSMENt . ... ..........c.cuutiteeere... 22

6.3  Toxicity Assessment . . ... ... ... ...ttt 25

6.4 Risk Characterization ..................... e 28

6.5 Soil Cléanup Goals for Groundwater Protection ............ 33

6.6  Ecological Considerations . . .. .............00.uo0.... 33

6.7 Risk Uncertainty ................... ... ..., ... 33




RECORD OF DECISION
CARRIER A.C. SITE

TABLE OF CONTENTS

Description Page
7.0 DESCRIPTION OF REMEDIAL ALTERNATIVES ... ........... 34
7.1 Alternative 1 . . . . . . . . e 36
7.2 Alternative 2 . . . . . . . e e e e e e e e e e e e e e 36
7.3 Alternative 3 . . . . . . ... e e e e 37
7.4 Alternative 4 . . . ... ... L. e 39
7.5 Alternative 5 . . . . . . ... e e e e e e e 41
7.6 Alternative 6 . ......... e e e e e e e e e 42
8.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES 45
9.0 THE SELECTED REMEDY . .. ... .. ..ttt tetnennan.. 48
9.1 Performance Standards . . .. ... ... e e 48
10.0 STATUTORY DETERMINATIONS .................... ... 51
10.1 Protection of Human Health and the Environment . .......... 51
10.2 Compliance with Applicable or Relevant and Appropriate
Requirements . ...............ui it 52
10.3 Cost Effectiveness . . . . . . . i i i vt ittt et et 54
10.4 Utilization of Permanent Solutlons and Alternative Treatment
Technologies or Resource Recovery Technologies to the Maximum
Extent Practicable . . ... ... ... .. ... 54
10.5 Preference for Treatment as a Principal Element ........... 54
RESPONSIVENESS SUMMARY .. .......... ... ... . .. ... APPENDIX




~ RECORD OF DECISION
CARRIER A.C. SITE

TABLE OF CONTENTS

Description Page
TABLE 5-1 Summary of Groundwater Results . ... ...................... 8
TABLE 5-2 Summary of Town Well Raw Water Samples . . ... .............. 11
TABLE 5-3 Summary of SoilsResults . . ... .................... e 12
TABLE 6-1 Contaminants of Concern by Environmental Media . .............. 23
TABLE 6-2 Potential Complete Exposure Pathways for
Risk Assessment Considerations . . ......................... 26
'TABLE 6-3 Health-Based Values for Carcinogens (SF) and
Noncarcinogens (RfD) and ARARs for
Oral Exposure to Contaminants of Concern -. . . . ................ 27
TABLE 6-4 Summary of Risks for Adult Workers from Oral
and Dermal Exposure to Contaminants in Soil . .................. 29
TABLE 6-5 Summary of Risks for Potential Future Child Residents from
' Oral and Dermal Exposure to Contaminants in Soil . .............. 30
TABLE 6-6 Current and Future Resident
Direct Ingestion and Inhalation Groundwater Pathway Risk . . . ... ... .. 32

—




RECORD OF DECISION
CARRIER A.C. SITE

TABLE OF CONTENTS

Description

Figure 1-1
Figure 1-2

Figure 5-1

Figure 5-2

Figure 5-3

Figure 5-4

Figure 5-5

Figure 5-6

Page
Site Vicinity Map . . . ....... o 2
Site Plan . . . . . .. e 3
Potential TCE Sources . . . . . . .. .. ...ttt it ittt i 13
Isocons of Maximum TCE Values for Soil Borings . . .............. .15
Isocons of Maximum TCE Values for Soil Borings . ............... 16
Monitoring Well Locations Onsite . JE 17
Monitoring Well Locations Offsite . ... ... e e e e e e 18
Fate and Transport Mechanisms_ .................. e e e 19




DECLARATION FOR THE RECORD OF DECISION

SITE NAME AND LOCATION

Carrier Air Conditioning Site
97 Byhalia Road
Collierville, Tennessee 38017

STATEMENT OF BASIS AND PURPOSE

This decision document presents the selected remedial action for the Carrier Air Conditioning
Site, in Collierville, Tennessee, which was chosen in accordance with the requirements of the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA),
as amended by the Superfund Amendments and Reauthorization Act of 1986 (SARA) and the
National Oil and Hazardous Substances Pollution Contingency Plan (NCP). This decision
document is based on the Administrative Record for this Site. '

The Tennessee Department of Environment and Conservation concurs with the selected remedy.

ASSESSMENT OF THE SITE

Actual or threatened releases of hazardous substances from this site, if not addressed by
implementing the response action selected in this Record of Decision (ROD), may present an
imminent endangerment to public health, welfare, or the environment.

DESCRIPTION OF THE REMEDY

This final remedy addresses remediation of soils and groundwater contamination by eliminating
or reducing the risks posed by the Site, through treatment, engineering and institutional controls.

The major components of the selected remedy include:

Contaminated soils and shallow groundwater in the old lagoon and main plant source
areas will be remediated using soil vapor extraction.

Contaminated groundwater will be removed from the Memphis Sands aquifer using the
existing extraction wells (at the City of Collierville Water-Plant 2) and with supplemental
wells. The contaminated groundwater will be treated by air stripping.

Extracted groundwater after treatment will be (1) utilized in the municipal water supply;
(2) discharged to a local publicly owned treatment works (POTW); (3) discharged to
surface water; or (4) reinjected to the Memphis Sands aquifer.




Periodic monitoring will be conducted to assess the effectiveness of the remedy for a
period up to 30 years.

Institutional controls will be placed on well construction and water use in the general area
of the Site.

STATUTORY DETERMINATIONS

The selected remedy is protective of human health and the environment, complies with Federal
and State requirements that are applicable or relevant and appropriate to the remedial action and
is cost-effective. This remedy utilizes permanent solutions and alternative treatment (or resource
recovery) technologies to the maximum extent practicable and satisfies the statutory preference
for remedies that employ treatment that reduces toxicity, mobility, or volume as a principal
element. Because this remedy will result in hazardous substances remaining onsite above health-
based levels, a review will be conducted at least every five years beginning no later than five
years from commencement of remedial action to ensure that the remedy continues to provide

adequate protection of human health and the environment. Reviews may be conducted on a
more frequent basis as EPA deems necessary.

pofrr W O

Date reer C. Tidwell
.\fq/feglonal Administrator




ROD
Carrier A.C. Site
Page 1

DECISION SUMMARY
1.0 SITE NAME, LOCATION, AND DESCRIPTION

1.1 Site Location

The Carrier Air Conditioning Site (also referred to as the Collierville Site) is located on the
western side of the Town of Collierville, Shelby County, Tennessee. Shelby County, TN is
located in the southwest portion of the State. The Site is located near the intersection of Poplar
Avenue (U.S. Highway 72) and Byhalia Road. The address is 97 South Byhalia Road,
Collierville, TN 38017. Collierville is located approximately 21 miles east of downtown
Memphis, TN. Figure 1-1 is a location map showing the Carrier A.C. Site and vicinity. Figure
1-2 shows the Site itself and relevant features.

1.2  Site Topography

Currently the Site slopes gently to the South and West. The Site has been graded and filled in
various locations in order to change drainage patterns and adapt the land for manufacturing use.
In general the western portion of the property has been graded and leveled, with excess dirt
moved to the areas under Buildings A and F. A pond located at the western edge of the Main
Plant has been filled. A drainage ditch running east/west on the western side of the property
was removed and an intermittent stream was rerouted around the area which became the Main
Plant.

1.3  Geologic/Hydrogeologic Setting

The Memphis/Shelby County area is situated in two major physiographic subdivisions: the
Mississippi Alluvial Plain and the Gulf Coastal Plain. The Carrier A.C. Site is located in the
Gulf Coastal Plain which is distinguished by gently rolling topography and a characteristic thick
layer of loess deposited during Pleistocene glaciation. Anomalous areas of loess deposition are
associated with alluvial plains of Mississippi River tributaries that cross the area. These rivers
include the Wolf River, the Loosahatchie River, and Nonconnah Creek. Nonconnah Creek runs
through the Site boundaries.

Unconsolidated deposits, up to 3000 feet, overlie bedrock in the Memphis/Shelby County area.
The sediments consist primarily of sand, clay, gravel, silt, and some lignite. The principal
freshwater aquifers in the designated area are 1) the alluvium, 2) fluvial (terrace) deposits, 3)
the Memphis Sand, and 4) the Fort Pillow Sand. The alluvium and fluvial deposits are separated
in most areas from the Memphis Sands by the Jackson-upper Claiborne confining layer (locally
referred to as the Jackson Clay). The Memphis Sands and the Fort Pillow Sands are separated
by the Flour Island confining layer.




ND.3
SHELTON Rp, i

SHEA ROAD

IRV G B

N |
1
i
I
K
. | j f, — =
[ H\
l ?Pﬂpmk AVE. POPLAR AVE.] \ # ’ | J’
l | | :ﬁ > ' — ' ‘@ NO.L
i \/ g— l |
d l st =T | _
l L
_ N“/L B
' o= c;ﬂ\_\.!“‘\“'\'\—E " f
I "
. g :
I ¥E& '
u
l |
S ——
| e feet
I Figure 1-1
VICINITY MAP
l CARRIER SITE
1




’ .

( -+ FIGURE 1-2
SITE PLAN
CARRIER SITE

/ g //
e ///

// 7//

BYHALIA RD.

(ﬁj 7R 77 jqﬂ%ﬁ




ROD
- Carrier A.C. Site
Page 4

Two aquifer units have been identified at the Site: (1) intermittent shallow water in the alluvial
and fluvial deposits overlying a semi-confining clay unit, and (2) the Memphis Sand aquifer.
The alluvium and fluvial deposits show inconsistencies throughout the region. The intermittent
characteristic of shallow groundwater is due to undulations in the surface of the clay layer.
These undulations capture and direct percolating groundwater along the top of the clay layer.
The clay layer thins to non-existence between the Carrier plant building and Nonconnah Creek,
resulting in a direct exchange between the shallow aquifer, where present, and the deeper
Memphis Sand aquifer. The Memphis Sand consists of massive beds of fine to coarse grained
well-rounded to sub-angular sand and gravels intercalated with thin lenses and beds of silt, clay
and argillaceous, micaceous and lignitic materials. The Memphis Sand is confined throughout
most of the Memphis area, except in the eastern and southeastern portions of Shelby County.

~ The Fort Pillow Sand is artesian throughout the Memphis area and including the Carrier Site.

Vertical interaquifer exchange between the Memphis Sand and the Fort Pillow Sand is restricted
by the low hydraulic conductivity associated with the Flour Island confining layer.

The shallow aquifer.is classified as a IIIA aquifer - groundwater not used as a drinking water
source and has limited beneficial use. Also, this aquifer is highly to intermediately
interconnected to adjacent groundwater units of a higher class and/or surface waters. The

Memphis Sand is a Class ITA aquifer - groundwater that is currently used as a drinking water
source and having other beneficial uses.

1.4  Meteorology

- Collierville’s climate is typical of the Memphis region which is humid with summer temperatures

ranging from the low 80°s F to 100° F; and winter temperatures in the 40° F. Average
humidity is 50 to 60 percent. Average rainfall is 56 inches per year. Evapotranspiration
averages 40 inches, most of which occurs between May and October. Average wind speed is

10 miles per hour in winter and 7 miles per hour in summer. Predominant wind direction is to
the north-northeast.

2.0 SITE HISTORY AND ENFORCEMENT ACTIVITIES
2.1  Facility Operations and History

The Site consists of approximately 135 acres owned principally by Carrier Corporation (Carrier)
which operates a manufacturing facility on the property. In 1967, the Town of Collierville
purchased the Site property from Robert and Grace Snowden. That same year, the Town of
Collierville constructed industrial buildings and purchased industrial equipment for the Site. The
property, buildings and equipment were leased to Carrier on March 1, 1967. In 1982, the lease
was amended to exclude the northwest portion of the property where the Town of Collierville
municipal wells are located. On December 14, 1987, Carrier. purchased all the property
included in the lease with the Town of Collierville.
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In 1967 the Town of Collierville installed a well field for potable water on the northwest corner
of the Site. The operation consists of two extraction wells, described as the West Well and the
East Well, a treatment (aeration and chlorination) plant, and a storage tank. This operation is
identified as Water Plant 2 and provides up to 1.4 million gallons per day of potable water to
the Town of Collierville.

Carrier began manufacturing residential heating and air conditioning units in the late 1960s.
Carrier’s use consists primarily of four buildings: the main plant which is an assembly plant for
air conditioning units, buildings A and F which contain storage and supporting operations, and
an office building. In the process of assembling air conditioning units, aluminum sheeting is
stamped and assembled with copper tubing to form air heat exchangers. Stamping and forming
oils and dirt are removed from these parts prior to final assembly. Trichloroethylene (TCE)
was, until recently, the primary solvent used to degrease and clean these parts. Two discrete
releases (in 1979 and 1985) of TCE occurred from solvent storage systems to an area just south

* of the main manufacturing building. In addition, a wastewater lagoon, operated from about 1972

to 1979, apparently accepted waste contaminated with TCE and zinc.

Removal actions were conducted at the former lagoon in 1979 -and both near-plant spill areas in
1979 and 1985. At the lagoon, approximately one foot of sludge was removed. Asphalt
pavement and underlying soils were removed from the parking area affected by the 1979 spill
of TCE from a degreaser vent pipe. In 1985, about S00 gallons of TCE from a nearby
aboveground storage tank pipe were released. A massive soil excavation and disposal action was
conducted to remove the affected soils. As a result of the spill, monitoring wells were installed
at the facility.

Since the 1985 spill, the Tennessee Department of Environment and Conservation (TDEC)
continued groundwater monitoring at the Site on a regular basis. In July 1986, one of the
extraction wells in the Town of Collierville’s Water Plant 2 was found to be contaminated with
low levels of TCE. Although low levels of TCE were found in both wells of Water Plant 2, no
TCE was found in any of the other City municipal water plants. Operation of the wells and the
existing plants has continued under frequent monitoring. In 1990, packed aeration towers, also
called air strippers, were installed by Carrier at Water Plant 2 to to remove TCE and its
degradation products from raw water prior to entry into the chlorination system. The treatment
system was designed to handle incoming TCE concentrations of up to 200 ug/f. Design,
construction, and operation of this system was coordinated with and approved by the Tennessee

Department of Water Supply (which permits water treatment systems), the Memphis Shelby

County Health Department, Bureau of Pollution Control (which has delegated authority for air
emissions permitting), the State of Tennessee Division of Superfund, and the Town of
Collierville. EPA Region IV was kept informed of the action.

In 1987 and 1988, Carrier conducted an extensive Site investigation under an agreement with
the TDEC. Sampling indicated measurable amounts of TCE in the soils and smaller amounts

/
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in the groundwater at the Site. The Site investigation also confirmed the earlier finding of low
TCE concentrations in the groundwater from Water Plant #2.

2.2  Enforcement Activities

In March 1987, the Site was placed on the TDEC’s List of Hazardous Substance Sites. In June
1988, it was proposed for inclusion on EPA’s National Priorities List (NPL), and became final
in 1990.

On November 7th and 10th, 1988, EPA sent general notice letters to the following entities: |

1. Town of Collierville
2. Carrier Corporation

« The letters notified the potentially responsible parties (PRPs) of their potential responsibility for

the release of hazardous substances at the Carrier Air Conditioning Site in Collierville,
Tennessee. A special notice letter sent to Carrier requested that they conduct a Remedial
Investigation and Feasibility Study (RI/FS) for the Site. On September 28, 1989, the Carrier
Corporation and EPA entered into a Consent Order under which Carrier agreed to conduct the
RUFS. :

3.0 COMMUNITY PARTICIPATION HIGHLIGHTS

Public participation requirements in CERCLA §§ 113(k)(2)(B)(i-v) and 117 were met in the
remedy selection process. The Community Relations Plan was finalized April 25, 1990 for the
Carrier Air Conditioning Superfund Site. This document lists contacts and interested parties
throughout the government and the local community. The Plan also establishes communication
pathways to assure timely dissemination of pertinent information. -

On May 8, 1990, EPA held a public information session to announce 'the Carrier Site RI/FS
start.

The RI/FS Reports and Proposed Plan for the Carrier Air Conditioning Site were released to the
public on April 18, 1992. These two documents were made available to the public in both the
Administrative Record and the information repository maintained at the Memphis/Shelby County
Public Library, Collierville Tennessee and the EPA Region IV Records Center. The notice of
the availability of these two documents was published in The Collierville Herald and The
Independent on April 16, 1992. A public comment period was held from April 21, 1992
through May 21, 1992. An extension to the public comment period was not requested. In
addition, a public meeting was held on April 30, 1992. At this meeting, representatives from
EPA, TDEC, and the Town of Collierville answered questions about problems at the Site and
the remedial alternatives under consideration. A transcript of the public meeting and response
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to the comments received during the public comment period are included in the Responsiveness
Summary, which is part of this Record of Decision. This decision document presents the
selected remedial action for the Carrier Air Conditioning Superfund Site, chosen in accordance
with CERCLA, as amended by SARA, and, to the extent practicable, the National Contingency
Plan. The decision for this Site is based on the Administrative Record.

4.0 SCOPE AND ROLE OF RESPONSE ACTION

The selected remedy for the Site is intended to address the threats to human health and the
environment. This remedial action will remove the threat posed by contaminated groundwater
and soil at the Site. Remediating the soils will prevent the contaminants from adversely
impacting the groundwater. Remediating groundwater will prevent ingestion or inhalation of

contaminated groundwater at or above the Maximum Contaminant Levels (MCLs) and will
restore groundwater to contamination levels below MCLs. This is the only ROD contemplated

. for the Site.

5.0 SUMMARY OF SITE CHARACTERISTICS
5.1 Nature and Extent of Contamination

Results of the Carrier Site Remedial Investigation (RI) show varying levels of TCE
contamination on the property. Results from soil and groundwater sample analyses, and soil-
vapor screening data confirm that the two spill areas and the former lagoon area are the sources
of contamination of Site soils and groundwater. Tables 5-1, 5-2, and 5-3 summarize
groundwater and soil analytical data collected during the RI. Figure 5-1 shows the location of
the three source areas.

On July 15, 1986, the Town of Collierville’s west well in Water Plant 2 adjacent to the Site was
sampled by TDEC and found to contain TCE. Subsequent analyses conducted on a bimonthly
basis have shown values of TCE in the untreated water from the west well ranging from 45 to

290 ug/t. Values in the east well have ranged from 5 to 34 ug/f for the untreated waters.
Values in treated water, prior to chlorination, averaged 4 ug/¢f, prior to the installation of a
treatment system to remove TCE and have since been consistently less than 2 ug/f.

In addition to the Town of Collierville’s Water Plant 2, 15 private wells have been identified by
TDEC within three miles of the Site. Analyses of these wells by TDEC in September and
October 1986 were negative for TCE to a detection limit of 0.1 ug/f. Private wells were again
sampled in the RI with no TCE detected at a detection limit of 5 ug/f.

As part of the RI, soil samples collected within areas suspected to be impacted by the spills
indicate a wide range of levels of contamination. Samples from these areas ranged in
concentration from < 0.5 ug/kg to 1,550,000 ug/kg TCE. The greatest concentrations (B-4,
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U parameter
TRICHLOROETHENE 12/89 15 10 38-4400 1230
4/90 17 10 9-14000 2800
8/90 20 12 20-24000 3850
11/90 25 13 23-7300 1840
2/91 23 9 59-8700 2350
4/91 23 1 8-12500 4400
8/91 25 15 5-37000 3800
1,2-DICHLOROETHENE 12/89 15 7 7-6300 1530
4/90 17 8 50-5400 2720
8/90 20 8 5-3900 830
11/90 . 25 9 8-12000 1480
2/91 23 9 11-12000 1560
4/91 23 7 7.2-6900 1200
8/91 25 7 3-370 125
1,1-DICHLOROETHENE 11/90 25 2 9-14 12
2/91 23 1 7.9
4/91 23 1 4.75
8/91 25 1 9
1,1,1-TRICHLOROETHANE 12/89 15 1 44
4/90 17 0
8/90 20 0
11/90 25 1 120
2191 23 1 32
4/91 23 2 135.2-824 480
3/91 25 1 69
TETRACHLOROETHENE 12/89 15 0
4/90 17 0"
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. parameter
TETRACHLOROETHENE 8/90 20 )
11/30 25 0
2/91 23 1 27
METHYLENE CHLORIDE 12/89 15 )
4/90 17 2 7-160 85
8/90 20 0
11/90 25 1 7
2/91 23 2 27-35 31
4/91 23 6 8-997 210
8/91 26 7 3-11 ]
ACETONE 12/89 15 2 200-320 260
4/90 17 6 12-860 450
8/90 20 )
11/90 25 1 6
2/91 23 8 7.2-156 45
4/91 23 4 3.2-790 250
8/91 25 5 9.1-50 24
CARBON DISULFIDE 12/89 15 o
4/90 17 3 9-75 34
8/90 20 )
11/90 25 3 7.58 24
2/91 23 2 11-78 45
4/91 23 1 171
8/91 25 1 11
VINYL CHLORIDE - 11/80 25 2 1-5 3
2/91 23 1 3.4
4/91 23 2 2.27-8.51 5.5
8/91 25 ]
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———————— TB,_;;, __
TOLUENE 11/90 25 1 5 1
4/91 23 0
8/91 25 1 7
1,2-DICHLOROETHANE 2/91 23 1 43
trans 1,3-DICHLOROPROPENE 2/91 23 1 46
4/91 23 o
8/91 25 1 7.4
BROMODICHLOROMETHANE 2/91 23 1 a2
DIBROMOCHLOROMETHANE 4/91 23 1 824
cis 1,3-DICHLOROPROPENE 2/91 " 23 1 37
BROMOCHLOROMETHANE 2/91 23 1 48
LEAD 12/89 15 3 4106 42
4/90 18 9 2.4-152 43
8/90 20 20 1.4-54.2 19
11/90 25 21 1.1-278 30
2/91 26 11 4.9-198 50
4/91 19 -12 3.9-454 134
8/91 25 17 1-248 80
2INC 12/89 15 14 2.2-21900 4010
4/90 16 15 20.6-30300 6800
8/90 20 19 11-19800 4840
11/90 25 21 12-148000 11650
2/91 26 24 10-30500 5600
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TRICHLOROETHENE 8/90 8 3 227 12 13
11/30 8 2 34-45 40 -8
4/91 2 2 20-103 61.5 415
8/91 2 2 5-290 147.5 142.5
11/91 2 2 11-79 45 34
1,2-DICHLOROETHENE 8/90 8 0
11/90 6 0
4/31 2 0
8/91 2 0
11/91 2 0
VINYL CHLORIDE /90 8 0
11/90 6 o
4/91 2 0
8/91 2 0
11/91 2 o
LEAD 8/90 8 8 1.2-7.6 4 2
11/90 6 1 3
4/91 2 2 28.2-42 35.1 8.9
8/91 2 2 27-45 38 9
11/91 2 o
ZINC 8/90 8 8 10-272 57 98
11/90 6 5 11-115 56 40
4/91 2 2 1390-3350 | 2370 280 -
8/91 2 2 1290-6680 | 3985 2695
11/91 2 0
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1,2-DICHLOROETHENE 56 3 14-200 78 110
TETRACHLOROETHENE 56 1 1"
1,1,2-TRICHLOROETHANE 56 1 26

TOLUENE 56 4 6-87 40 60
2-BUTANONE 56 1 190

ACETONE 56 3 12-35 26 13
LEAD (mg/kg) 39 33 0.67-21.4 7 4
ZINC (mg/kg) 39 28 3.3-77.8 33 15
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B-9, B-21, and B-38) were from those areas more directly associated with the 1979 degreaser
spill. The vertical extent of TCE contamination is variable throughout the Site. Soil screening
methods indicate that many of the sample’s concentration levels decrease with depth. However,
there are samples which indicate an increase in concentrations as the zone of saturation in the-
shallow aquifer is approached. Soil samples collected from the former lagoon area (borings B-
17, B-18, B19, and B-40) confirm the presence of TCE. Figures 5-2 and 5-3 are isocon maps
which graphically display the TCE soil testing results in the plant and lagoon areas.

Upon completion of the RI, 37 groundwater monitoring wells (identified generally in this ROD
as MWs) were present at the Site.

Concentrations of chlorinated- hydrocarbons consisting primarily of TCE and cis and trans

isomers of 1,2-dichloroethene (DCE) were found in samples collected from most of the
monitoring wells screened in the upper aquifer.

The latter compound and vinyl chloride are natural degradation products of TCE. Total
chlorinated hydrocarbon (TCH) concentrations in these wells range from 70 ug/f{ at MW-23 to
19,900 png/f at MW-19 during the last RI sampling period in February 1991. Figures 5-4 and
5-5 are facility layouts that identify all onsite and offsite monitoring wells.

Elevated levels of two metals, lead and zinc, were seen in Site shallow groundwater samples.
In shallow soils, lead values range from 7 to 15 mg/kg. Average lead values decrease with
depth in virtually all Site soils, except at the former lagoon area. Zinc values show a similar
pattern. Otherwise, no pattern of metals contamination or a source area has been defined.

The former lagoon area may serve as a source of zinc due to the use of zinc phosphate on the
Site and the discharge of zinc phosphate sludges to the lagoon. However, the closure of the
lagoon in 1980 appears to have removed these sludges and residual concentrations are low.

5.2 Contaminant Distribution, Fate and Transport

There have been three documented sources of chlorinated hydrocarbon contamination at the
Carrier Site as described above. Residual contaminants from these source areas are still in
specific areas. Furthermore, TCE and its degradation products have been identified in
groundwater. Groundwater contamination has been identified at the Carrier Site in close
proximity to the 1979 spill site and the former sludge impoundment in the shallow aquifer, and
within the Memphis Sand aquifer. The mechanics for migration of TCE from the source areas
to the aquifers depend on solvent-specific characteristics, site-specific geology and hydrogeology.
With respect to solvent characteristics, TCE has been characterized as an immiscible fluid with
a density greater than that of water, and is classified as a dense non-aqueous-phase liquid.
Figure 5-6 illustrates the possible mechanisms for movement of TCE in both soils and
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groundwater as seen in results of the RI. Due to the immediate response and removal of soils
impacted from the 1985 spill, the spill area has not been included in the figure.

Vadose Zone

Soil boring demonstrates that TCE is migrating through the vadose zone. Residual solvent.
remains adsorbed within the pore space of the soil particles as TCE migrates through the soil.

TCE migrates from soils through diffusion in the vapor phase and in the dissolved aqueous phase
from the infiltration and percolation of rainwater through soils.

Shallow Aquifer

Upon reaching groundwater, the further movement of TCE in the shallow aquifer correlates
closely with the structure of the underlying aquitard. Groundwater in the shallow aquifer moves

, radially from a "structural high" in the Jackson Clay in the proximity of the former lagoon. The

Jackson Clay formation grades from this "high" to the south toward Nonconnah Creek, to the
southeast towards Byhalia Road, and generally to the west, along the western extent of the

Carrier property. There is some evidence of a slight grade to the north as well, in the vicinity
of the town wells and further north.

Advective transport of contaminants in the aqueous phase, from source areas around the main
plant and the former lagoon, follow natural shallow groundwater flow directions at the Site.
There is some evidence that groundwater in the upper aquifer flows only intermittently. This
is substantiated by the poor recharge to some of the shallow monitoring wells. Significant
amounts of groundwater may be present in localized depressions with very little lateral
movement except during high recharge periods. However, around contaminant source areas this
movement is generally to the southeast, along the top of the Jackson Formation.

The stratigraphic investigation clearly indicates that shallow groundwater movement to the south
and east will eventually migrate to an area in which the Memphis Sand aquifer and the shallow
aquifer unit are hydraulically connected.

Memphis Sand Aquifer

Flow direction in the Memphis Sand is to the northwest, as seen from potentiometric
measurements made during periods when the town wells were not pumping. TCE contamination
has been identified in the Memphis Sand in the southeast portion of the Site MW-1, MW-1B,
and MW-4) and at the municipal wells.

The density of TCE in water at maximum water solubilities of less than 2 ug/{ is not likely to
be sufficient to cause sinking of the plume. Therefore, movement of the contaminants to the
well field will be more directly dependent upon the pumping rates of the city well system and
resulting drawdown effects on the Memphis Sand aquifer.
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The results of the Site investigation suggest that other pathways also exist. Regional geologic
data suggest that recharge through the Jackson Clay is relatively low because of low clay
permeability across the unit. However, the aquifer pumping test conducted at the Site indicated
a potential for vertical leakage through this confining clay layer. The vertical leakage or
recharge rates range from 0.9 to 18.8 gallons per minute per acre. As determined in that aquifer

test, these rates suggest that leakage through the aquitard may be a potential pathway for TCE
to enter the Memphis Sand aquifer.

5.3  Treatability Study

As part of the RI a treatability study was conducted at the lagoon area to determine how
effective soil vapor extraction (SVE) would be for removing TCE and its degradation products
from onsite soils and shallow groundwater. The treatability study, also referred to as the North
Remediation System (NRS), has indicated that this technology is effective in removing

‘ contamination in soils and shallow groundwater.

6.0 SUMMARY OF SITE RISKS

A baseline risk assessment (BRA) has been conducted for the Carrier Site, and the results are
presented in Section 8 of the RI report. The BRA was based on contaminated environmental
Site media as identified in the RI. It was conducted in order to provide an assessment of the

resulting impact to human health and environment if contaminated soils and groundwater at the
Site were not remediated.

The Carrier BRA concluded that the primary health risk posed by the Site is through ingestion
and inhalation of TCE and lead from untreated groundwater.

6.1 Contaminants of Concern

The selected contaminants of concern for Site soils and groundwater are shown in Table 6-1.
Seven major hazardous contaminants were considered. Of these, trichloroethylene (TCE) and
dichloroethylene (DCE) were the most frequently detected and generally found at the highest
concentrations. Although TCE and DCE are the primary contaminants of concern, lead, zinc, .
1,2-dichloroethane (DCA), tetrachloroethylene (PCE) and vinyl chloride were also included due

to their presence in one or more sample wells at an average concentration which equalled or
exceeded the current or proposed MCLs. '

DCA, PCE and vinyl chloride have not been identified at a significant frequency in either
groundwater or soils. DCA and PCE are commonly associated with TCE because solvents are
rarely pure products and often contain a small residual amount of other chlorinated
hydrocarbons. Vinyl chloride is a common degradation product of TCE.
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No pattern of lead or zinc in groundwater was established in Site soils or groundwater. Lead
was not historically used onsite. The old lagoon area may be a potential source of zinc due to
the use of zinc phosphate on the Site and the discharge of zinc phosphate sludges to the lagoon.
However, the closure of the lagoon in 1980 appears to have removed these sludges and residual
concentrations are low. The high level of metals may be caused from a secondary effect of the

. TCE contamination/degradation, except perhaps beneath the former lagoon. Degradation of

TCE may be lowering the pH causing the insoluble metal complexes to leach into groundwater.
Lead and zinc may also be attributed to naturally occurring levels and/or non Site-related
anthropogenic sources.

Contamination was not indicated in any surface water samples; therefore, this medium was not
further evaluated. Lead and zinc were detected in sediment samples and are included as
contaminants of concerns in Table 6-1.

' 6.2 Exposure Assessment

The objectives of the exposure assessment are to identify actual or potential exposure pathways,
characterize the potentially exposed populations; and to determine the extent of the exposure.
The results of the exposure assessment are combined with the chemical-specific toxicity
information to characterize the potential risks.

The Site is located near a state road in a developed community setting. ‘The site exists in the
small and growing community of Collierville, Tennessee (pop. ~ 13000). With the current
strict zoning, the long-term future use of this Site would be for continued industrial use. The
Site is an operating facility and will continue to be so for the foreseeable future. Therefore, it
seems prudent to assume that direct and frequent contact by adults in an industrial setting will
continue to occur. The Site is fenced and secured. The occurrence of infrequent trespassers
would pose a likely current exposure scenario with direct exposure to the southern and western
portions of the Site. The nearest residential area is approximately 100’ north of the Site
boundary adjacent to the Collierville municipal well field. '

None of the nonpaved areas appear to receive heavy foot traffic or constitute obvious pathways
for routine exposure!. However, direct soil or dust contact could result in exposure to
trespassers and the workers onsite.

Irrigation from the shallow water bearing zone (thin, low yielding zone lying above the Jackson
Clay) is not feasible due to the poor production of this unit. Irrigation from the deeper aquifer

'Approximately 20% of the 190-acre Site is paved or covered by buildings. Approximately 50 to 60% of the

. contaminant source areas are beneath paved or covered areas.
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SOIL/SEDIMENT

TCE

DCE
Vinyl Chloride*

PCE

" DCA

Lead

Zinc

GROUNDWATER

TCE

DCE
Vinyl Chloride*

PCE

DCA

Lead

Zinc

*Vinyl chloride was not detected on-site in any media at a significant frequency, but is

considered a common degradation product of TCE.
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system (the Memphis Sands) would be possible, but would not significantly contribute to overall
risk due to the following factors:

The site is an operating industrial facility.

o The organic contaminants of concern have low bioconcentration factors (< 50) and high
Henry’s Law constants. The uptake by crops is expected to be minimal.

o The primary metals of concern are zinc and lead. Zinc is a trace element, and both are
not available to plants for uptake until soil levels reach >50 ppm.

o Groundwater metals concentrations are not significantly above background
concentrations.

Surface waters do not exist onsite or adjacent to the Site with the exception of Nonconnah Creek
in which no water sample contamination was detected.

No significant direct inhalation exposure onsite is expected as a large portion of the contaminated
area is paved/covered. The unpaved areas of the Site are far less contaminated and are covered
by maintained vegetation (grasses and trees/shrubs). Soil contamination exists at the highest
levels at depths from one to five feet (subsurface vs. surface, 0-1’). These factors along with
the mild southeast inland climate (average wind speeds of 5-10 mph) contribute to insignificant
passive volatilization of Site contaminants. Also, the facility has an operating air permit which
allows approximately 200 tons of total VOCs per year to be emitted. The maximum combined
air stripper output annually has been estimated at <500 lbs/year. Passive volatilization from
the Site would not contribute significantly to VOC air emissions or risk. Active volatilization
(such as soil gas vapor extractions) will be addressed in the Description of Alternatives and
Compliance with ARARs sections.

- Shallow groundwater is not currently used for domestic purposes in the immediate area. The

shallow aquifer is classified as a Class IIIA aquifer. The nearest known municipal well is
located adjacent to the northwest corner of the Site. The deep groundwater flow is best
described as to the northwest (influenced by pumping). The Memphis Sand aquifer is classified
as a Class ITA aquifer. Groundwater contaminant exposure was computed for current and future
use of water produced by the Memphis Sand aquifer. Current groundwater pathways exist for
local residents supplied by the Collierville municipal well system. Future exposure was assessed
via a hypothetical pathway involving residential wells screened in the Memphis Sands.
Groundwater contaminant ingestion and inhalation of volatilized groundwater contaminants were
considered to determine total exposure through the groundwater pathway. The maximum
concentration of each parameter observed in the untreated municipal well water was used to
compute current risk (conservative assumption). Future resident reasonable maximum exposure
(RME) concentrations were established by computing the 95% upper confidence limit mean for
each constituent of concern from wells screened in the Memphis Sand aquifer.

The highest groundwater concentrations onsite were generally observed in monitoring wells
located in the shallow water bearing zone (which is not used as a potable water source in the Site
vicinity). Actual current exposure to groundwater contaminants (through the municipal system)
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is minimized (or eliminated) by engineering controls (i.e. air stripping of municipal well water
prior to distribution). Volatile contaminant concentrations subsequent to the air stripping unit
are below MCLs. Use of the shallow water bearing zone and the Memphis Sand aquifer as a
potable water source is restricted by city and county ordinances. Both these ordinances control
and regulate the location and construction of wells in Collierville and Shelby County.

Current and future exposure pathways to hazardous substances associated with the Site include
direct soil contact via ingestion and dermal contact; and groundwater expsoure via
inhalation/bathing and ingestion (Table 6-2).

6.3  Toxicity Assessment

Seven contaminants have been positively identified and quantified at the Site. They are TCE,
DCE, PCE, DCA, vinyl chloride, lead and zinc. DCE exists in two isomeric forms, cis and

* trans. Tsolation of the two isomers in routine analytical determinations is difficult and subject

to error. Therefore DCE is usually reported as the total of all isomers. DCE is considered an
equivocal carcinogen. However, the two isomers do exhibit somewhat different toxicities.
Therefore, as a conservative approach, the more toxic of the two isomers is used in risk
assessment. In general, the cis-1,2-DCE isomer is considered the more toxic. A secondary
degradation product of TCE, vinyl chloride, has not been identified at the Site in any media at
significant frequencies or concentrations (four hits ranging from 1 to 8.51 ppb). Over a long
period of time, however, degradation of DCE to vinyl chloride has been known to occur. Zinc
and lead are the metals of concern at the Site, however, observed concentrations do not vary
significantly from background, and no Site-related source of lead has been established.

In addition to the potential toxicity of TCE and vinyl chloride, most of these substances can
produce systemic toxic responses at doses greater than an experimentally-determined threshold
level. The USEPA has derived Slope Factor® and/or Reference Dose (RfD)® values for these
substances for use in determining the upper bound level of cancer risk and noncancer hazard
from exposure to a given level of contamination (Table 6-3).

Drinking water standards (MCLs) have been established for some contaminants detected in
groundwater impacted by Site activities (Table 6-3). These contaminants include hazardous

~ substances identified as carcinogens and systemic toxicants in published research studies.

“Slope Factor. A plausible upper-bound estimate of the probability of an individual developing cancer as a result
of a lifetime of exposure to a particular level of a potential carcinogen.

‘Reference Dose. EPA’s preferred toxicity value for evaluating noncarcinogenic effects resulting from
exposures at Superfund sites. *See specific entries for chronic RfD, subchronic RfD, and developmental RfD. The
acronym RfD, when used without other modifiers, either refers generically to all types of RfDs or specifically to
chronic RfDs. It never refers specifically to subchronic or developmental RfDs.
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" Carrier Site.

Ingestion of and dermal contact with contaminated soil by on-site workers, trespassers
{e.g., children), and hypothetical, future, onsite residents.*

Ingestion of contaminated groundwater by current municipal water system users (before
treatment} and hypothetical, future residents obtaining their water from an on-site well
screened in the Memphis Sand aquifer.®

Inhatation of chemical vapors emanating from contaminated groundwater during
showering by current municipal water system users (before treatment} and hypothetical,

future residents obtaining their water from an on-site well screened in the Memphis
Sand aquifer.®

* Exposure rates (CDI) for ingestion and dermal contact with contaminated soils by future child
residents were calculated to be (mg/kg-day) TCE = 4.8x10%, DCE = 1.2x10%, Pb = 1.9x10%*,
Zn = 8.2x10*, and PCE = 1.8x107 (1.5x10® for carcinogenic effects). Appendix P of the RI
contains caiculations used to derive exposure concentrations (RMEs).

® Exposure concentrations for chemical intakes for chemical intakes (ingestion and inhalation)

related to groundwater were determined as follows:

Current Resident- maximum concentration detected (before treatment) in the Collierville
municipal well system water

Future Resident- 95% upper confidence limit mean contaminant concentration detected in
monitoring wells screened in the Memphis Sand aquifer

Current after treatment exposure/risk levels were not computed as contaminant concentrations in
treated municipal well system water are below analytical detection limits.
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Trichloroethylene (TCE) 1.1x10> 0.017 NA

B, 0.005
1,2-Dichloroethene (DCE) NA NA 0.01* D 0.07°
1,2-Dichloroethane (DCA) 9.1x10? 0.091 NA B, 0.005
Tetrachloroethene {PCE) 5.1x10? 1.1x10'* 0.01 8,/C! 0.005
Vinyl Chioride 1.9° 1.8x10*™ NA A 0.002
Lead NA NA 0.0004¢ B,/C' 0.015
Zinc NA NA 0.21° D 5°

* Not on IRIS 4/91, based on USEPA, 54 & 1-86-046,

Based on unit rik for drinking water (est. from CPF/RfD)

° Not on RIS 4/91, based on USEPA, ECAO-CIN-P155

body weight

>y @ =~ o

NA

Cancer Weight of Evidence

A
B2
c
D

Human Carcinogen

= Not applicable or not determined (pending)

Calculated unit risk based on 0.015mgA action level (hazard index =

15m®/day; BW =70 kg.

Not on IRIS 4/91, based on USEPA, AWQCD, 440/5-80-079 (2° MCL)
Not yet determined or being reconsiderad

HEAST, 1/91
Inhalation Unit Risk assuming IR, =

1) and ingestion rate of 2 liters/day and 70 kg average

Probable Human Carcinogen- sufficient evidence in animals and inadequate or no evidence in humans.
Possible Human Carcinogen
Not Classifiable as to Human Carcinogenicity
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Critical studies used in their toxicity classification by the USEPA are shown in the Integrated
Risk Information System (IRIS) data base. These standards are considered as ARARs for the
surface and groundwater at the Site. They are considered as "Relevant and Appropriate" since
the Memphis Sands aquifer is currently used as a domestic water supply. A copy of the IRIS

~ database outputs for each parameter are included as Appendix Q of the RI.

6.4 Risk Characterization

Site soil contaminants are not uniformly distributed over the surface, but exist in areas of

- varying concentrations. This pattern of contaminant distribution was managed for risk

assessment purposes by considering the risk from exposure to the unpaved/uncovered portions
of the Site which have shown soil contamination in the upper five feet of soil. Conservative
estimates based on the total area of the Site which has surface contamination were used to assess
current adult worker exposure to volatile contaminants of concemn. The entire

" unpaved/uncovered area of the Site was used to assess the risk to adult workers posed by lead

and zinc in the Site surface soils. In both instances, the workers were assumed to contact the
Site uniformly. To assess the risk posed by the Site to future child residents, it was assumed
that the entire Site will be unpaved and uncovered, and that all potential ingestion and dermal
contact exposures would occur within the contaminated surface soil zomes. The mean
concentration of a contaminant found in samples collected in the upper five feet of soil was
considered as the exposure level (for both ingestion and dermal contact scenarios).

The result of the risk calculation for the major soil contaminants, using the above stated
assumptions, are shown in Tables 6-4 and 6-5. In Table 6-4, the risk to workers from the major
contaminants of concern is shown. In Table 6-5, the risk to future child residents is shown.
Since the risk values represent a fraction of time exposed uniquely to a contaminant in the
contaminated areas, the sum of these risk values (5.2x107) approximates the child’s upper bound
risk. This value does not represent the total risk from the Site since neither 100% of a future
child resident’s onsite time nor exposure to all Site contaminants is accounted. However, the
remaining unaccounted risk is presumed to represent an insignificant additional risk. Vinyl
chloride has been determined to pose little or no current risk to human health due to the
infrequency of detection and low concentrations identified.

These data indicate that exposure to contaminated surface soils does not pose an upper bound
risk level greater than the 10® point of departure for current Site workers or future children

onsite,

The Hazard Index values as shown (Tables 6-4 and 6-5) indicate that onsite exposures would not
result in noncancer toxicity to the current adult workers or future child residents onsite. As a
result, lead and zinc are not considered to pose a significant health risk from the standpoint of
soil ingestion or dermal contact.
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o Sol!Contammant Level

mglkg)*
3 TCE
0.077 1,2-DCE HI=7.2x10*
2 Vinyl Chloride o
0 DCA 5
oo PCE 1.5x10°°
HI=1.0x10"
- Lead HI=2.8x10"
Sv Zinc HI=2.3x10"

Upper bound Sum cancer risk = 1.0x107

Upper bound Sum hazard indices = 0.028

X concentration in all soils within surface contaminated areas (90-95% C.L. was not calculated as the data
are not normally distributed); for metals X concentration assumed to be in all unpaved/uncovered site soils.

TCE and 1,2-DCE concentrations are the means for all samples collected at depths of 0 to § feet, including
screening data from Phase I (see Appendix P).

HI (Hazard Index) of > 1 are a cause for concern. Upper bound risk levels of 10* to 10 are considered

on a case-by-case basis as to their acceptability by the USEPA.

Approximately 89 ppm of vinyl chloride in soil at this site with these assumptions would equal 1x10* risk

level.

Tetrachloroethene (PCE) was identified in one soil sample.

Lead and zinc concentrations for all samples collected from within five (5) feet _of ground surface were used

to compute mean values.
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0.077° ' 1,2-DCE HI=6.1x10®
0 Vinyl Chloride O
12! | Lead HI=1.9x10"
0 DCA . 0
0.011 PCE HI=1.7x10%
51 Zinc HI=3.9x107?

Upper bound X cancer risk = 5.2x107°

*X concentration in all site soils within five (5) feet of ground surface where TCE and/or DCE has been
identified; assume 100% of Future Child Resident soil exposure is in contaminated area on-site

®Hi (Hazard Index) of >1 are a cause for concern. Upper bound risk levels of 10* to 10° are
considered on a case-by-case basis as to their acceptability by the USEPA.

*1x10® risk (with fhese assumptions) in soil ~ 150 ppb vinyl chloride

‘Lead is not bioavailable to humans below approximately 200 ppm in soils. The USEPA has
recommended a soil lead level of 500 to 1,000 ppm at NPL sites (to protect from direct contact and

ingestion). A site-specific lead exposure model is currently being tested by the USEPA {(USEPA/ECAO
6/91, personal conversation with Dr. Harlal Choudhury)

“TCE and 1,2-DCE data from samples collected prior to the initiation of the Remedial Investigation were
included. Below detection limit resuits were not used in the caiculation of means.

‘Lead and zinc concentrations for all samples collected from within five (5) feet of ground surface were
used to compute mean values.

*Example calc. are the same as Figure 8-2b except child assumptions (Figure 8-3) were used.

NOTE: It was assumed that in the future the entire site will be unpaved and uncovered.
The shallow water bearing zone is not currently used as a source or potable water nor is it anticipated

to be used as a potable source in the future. Therefore, it was not considered a viable future exposure
pathway. '
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Table 6-6 shows that, assuming worst-case conditions, Site groundwater may pose a significant
carcinogenic and non-carcinogenic risk to current and future residents. The upper bound cancer
risk to current residents posed by the groundwater exposure pathway is 2.5x10*. The Hazard
Indices for lead and zinc are 3.2 and 0.87, respectively, under the current resident scenario.
The lead value indicate that a non-carcinogen risk may be posed to current residents. Maximum
contaminant concentrations in untreated Collierville municipal well system water were used to
compute current risk (and hazard indices).

The upper bound cancer risk to future Site residents from the groundwater exposure pathway is
4.7x10*. The hazard indices for DCE, lead and zinc are 0.33, 4.1, and 0.82, respectively,
under the future resident scenario. The contaminant concentrations (Reasonable Maximum
Esposure (RME)) used to compute risk (and Hazard Indices) to future Site residents were the
95% upper confidence limit mean values for all’ deep monitoring wells computed over three

* quarterly sampling periods. As a result, the risk levels computed are highly conservative

estimates.

It is worthy of mention that lead concentrations (which pose the primary non-carcinogenic risk)
observed in the Memphis Sand monitoring wells are not significantly different than those
observed in background wells. The 95% upper confidence limit mean for lead in wells CMW-
001 and- CMW-002 (background wells) over the same monitoring period was 0.061 mg/L (versus

- 0.060 mg/L in the Memphis Sand wells). The maximum concentration of lead observed in

untreated municipal well system water was 0.045 mg/L (over the same sampling period). As
a result, the Hazard Indices computed for lead (under current and future exposure scenarios)
may not be directly attributable to the Site, and may result from natural lead content of the
aquifer material or non Site-related anthropogenic sources. Appendix P of the RI provides data
tables and statistics used to establish RMEs as well as background well 95% upper confidence
limit determinations. Although metal concentrations are variable and sometimes high in
background wells, the range of concentrations are higher onsite. The higher concentrations may
be a secondary effect of the TCE contamination/degradation which may be lowering the
pH,leaching otherwise insoluble metal complexes into groundwater.

The shallow water bearing zone is not currently used as a source of potable water nor is it
anticipated to be used as a potable source in the future. Therefore, it was not considered a
viable future exposure pathway.

The Memphis Sand aquifer which lies below the shallow water bearing zone (separated by the

- Jackson Clay unit) is used as a potable water source for the Town of Collierville. Engineering

controls (i.e. air stripper) are currently in place on the Collierville municipal well system to
remove contaminants prior to distribution. As a result, actual current resident exposure to
groundwater contaminants is negligible.

In light of the curreht and potential future groundwater uses, efforts should be made to preclude
the migration of volatile contaminants from the shallow water bearing zone to the Memphis
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_Compound " | (ng/kg-dey)" | - img/kg-day}" | ‘(mg/kgday) | RME (ppm) | RME (ppm} | (Hazard lndex} | :(Hazard Index)
TCE 0.011 0.017 NA 0.29 0.63 4.7x10* 2.5x10*
DCE NA NA 0.01 o* 0.117 NA HI=0.33
DCA 0.091 0.091 NA o or NA NA
PCE 0.051 1.1x10'° 0.01 o* o* NA NA
Vinyl 1.9 1.8x* NA o* o* NA NA
Chloride
Lead NA 'NA 0.0004 '0.045* 0.060* =3.2 Hl=
Zinc NA NA 0.21 6.68 6.3 0.87 0.82
Upper Bound Sum of cancer risk: Current Residents = 2.5 x 10
Future Residents = 4.7 x 10*
Upper Bound Sum of hazard indices Current Residents = 4.07
Future Residents = 5.3
Notes:

NA = Not Applicable
RME = The highest exposure that is reasonable expected to occur at a Site.

A indica‘tes that the compound was not identified in samples collected from the subject wells.

® not significantly elevated above background well concentrations {see Appendix P)

Cancer Risk Formula:

Risk = [contaminant] x EF x ED x [(SF. x K x IR,) + (SF, x IR_)]
BW x AT x 365 days/year

Non-Carcinogenic Risk (Hazard Index) Formula:

Hazard Index = [contaminant] x IR, x EF x ED + [contaminant] x K x IR, x EF x ED
RfD, x BW x AT x 365 days/year RfD, x BW x AT x 365 days/year

Where:

BW Body Weight = 70 kg; AT = Averaging Time = 70 years

EF Exposure Frequency = 350 days/year; ED = Exposure Duration = 30 years

SF. = Inhalation slope factor = chemical-specific; SF, = Oral slope factor = chemical-specific

K = volatilization factor = 0.0005 x 1000 L/m®; IR, = daily indoor inhalation rate = 15 m®day
IR, daily water ingestion rate = 2 L/day; RfD, = oral reference dose = chemical-specific

RfD, inhalation reference dose = chemical-specific

Risk (hazard index) formulae were obtained from USEPA’e Rigk Assessment Guidance for Superfund Volume |, Parts A & B.




ROD
- Carrier A.C. Site
Page 33

Sands in order to maintain (and over time enhance) the quality of the Memphis Sand aquifer.
6.5 Soil Cleanup Goals for Groundwater Protection

USEPA’s Center for Environmental Assessment Modeling (CEAM) provided their Exposure
Assessment Multimedia Model (MultiMed) for application at the Carrier A.C. Site. The model
was used in conjunction with traditional contaminant mass partitioning formulae to determine
the soil cleanup goals necessary for protection of Memphis Sands aquifer quality.* Based on
Site-specific soil and hydrogeologic conditions, a soil cleanup goal of 533 ug/kg TCE was
determined to be protective of the Memphis Sand aquifer. The goal is applicable to the
contaminant source areas ("hot spots") previously discussed. Remedial efforts need only focus
on a limited portion of the Site as soil contaminants are restricted to approximately 20% of the
total Site area.

All discussions regarding MultiMed input variable selection, model outputs and soil cleanup goal
calculations are provided in Appendix R of the RI.

6.6 Ecological Considerations

No U.S. Dept. of Interior or State of TDEC lands or federally listed endangered species of
wildlife were identified at the Site. The nature of the Site is such that avian or terrestrial
wildlife would not be drawn to the Site. A surface water quality assessment and a biological
impact assessment were conducted. The assessments included a quantitative study of benthic
species diversity in Nonconnah Creek, and a qualitative review of sensitive and endangered
species typical of southeastern Shelby County. Data to date indicate no significant adverse
ecological impacts from the present soil or groundwater contamination. This preliminary survey
does not rule out ecological impacts to aquatic and terrestrial species through contaminated food
chain mechanisms. However, TCE is not biocumulative and as a result, it is not expected to.
cause deleterious food chain effects based on currently available data.

6.7 Risk Uncertainty

There is a generally recognized uncertainty in human risk values developed from experimental
data. This is primarily due to the uncertainty of data extrapolation in the areas of (1) high to
low dose exposure, (2) modeling of dose response effects observed, (3) route to route
extrapolation, and (4) animal data to human experience. The Site-specific uncertainty is mainly
in the degree of accuracy of the exposure assumptions. .

In the presence of such uncertainty, the USEPA and the risk assessor have the obligation to

“Contaminant partitioning equations from USEPA’s Determining Soil Response Action Levels Based on Potential
Contaminant Migration to Groundwater: A Compendium of Examples, USEPA, OERR, EPA/540/2/89/057, October
1989.
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make conservative assumptions such that the chance is very small for the actual health risk to
be greater than that determined through the risk process. On the other hand, the process is not
to yield absurdly conservative risk values that have no basis in reality. That balance was kept

in mind in the development of exposure assumptions and pathways and in the interpretation of
data and guidance for this baseline risk assessment.

Actual or threatened releases of hazardous substances from this Site, if not addressed by

implementing the response action selected in this ROD, may present an imminent and substantial
endangerment to public health, welfare, or the environment.

7.0 DESCRIPTION OF REMEDIAL ALTERNATIVES

The followmg remedlal alternatives were selected for evaluation:

® Alternative 1: No-Action

e Alternative 2: North Remediation System (NRS); Groundwater Containment/Treatment at
Water Plant 2

® Alternative 3: NRS and Plant Area Soil Vapor Extraction (SVE); Groundwater
' Containment/Treatment at Water Plant 2

® Alternative 4: NRS and Plant Area SVE; Groundwater Containment/Treatment at Water Plant
2, and Supplemental Extraction Well(s) via (a) Air Stripping, or (b)
UV/Oxidation

® Alternative 5: Plant Area Soil Excavation/Low Temperature Thermal Desorption (LTTD),

NRS and Plant Area SVE; Groundwater Containment/Treatment at Water
Plant 2

e Alternative 6: Plant Area Soil Excavation/LTTD, NRS and Plant Area SVE; Groundwater
Containment/Treatment at Water Plant 2, and Supplemental Extractlon Well(s)
' via (a) Air Stripping, or (b) UV/Oxidation

Commeon Featum ‘of the Alternatives

Institutional Controls

All alternatives, except No Action, include institutional controls such as deed restrictions, local

ordinances or record notices applied as appropriate for long-term management and prevention
of exposure to contaminants.
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Groundwater Residuals

Excluding No Action, all the alternatives generate a groundwater stream which must be
discharged. The route of discharge may be release to the local POTW, surface water, the Town
of Collierville water supply, or back to Site groundwater by reinjection. EPA will select the
discharge route. The selection is subject to the ability of each altematlve to meet ARARs, and
is discussed in text describing each alternative.

Soils Residuals

Alternatives 5 and 6 require that soils be excavated prior to treatment. EPA will select the
disposal route for the treated soils. Disposal may be offsite, or onsite, and subject to RCRA
land disposal restrictions if the soils are hazardous waste. Delisting may be required if the soils
are deemed RCRA-listed wastes, and onsite use as fill is chosen as the ultimate disposition. If

« offsite disposal is chosen, the waste must meet treatment standards prior to disposal in a

permitted RCRA facility.
Site Monitoring

While wastes remain at the Carrier A.C. Site, CERCLA requires that monitoring data collected
from the Site be evaluated every five years. This evaluation would include spatial and temporal
analysis of existing data to determine increasing, decreasing, or stationary trends in contaminant
concentrations. The results of this evaluation would be used to reassess the need to maintain,
increase or decrease the number and types of samples and analysis required for monitoring, and
the need to change the remedial response at the Site.

Existing Controls

The Town of Collierville’s Water Plant No. 2 essentially contains groundwater contaminants in
the Memphis Sand, and controls exposure to contaminants through treatment. The plant includes
two extraction wells with 5-foot diameter air strippers (treatment capacity is 1.4 MGD) to
remove TCE and other VOCs from groundwater to a level below 1 ug/f. In order for this
treatment system to contain groundwater contaminants, the Town of Collierville wells must
pump without interruption.

In addition to the Memphis Sand groundwater containment and treatment afforded by continued
operation of Water Plant 2, a remediation system is in place, as a result of the treatability study,
at the former lagoon, referred to as the North Remediation System (NRS). This equipment was
installed to dewater and extract Site contaminants from soils impacted by the former lagoon by
soil vapor extraction (SVE).

In the following alternative descriptions, although all constituents of concern must be considered,
TCE will drive remedial efforts. Lead in Memphis Sand groundwater poses significant potential
acute health risk in the worst-case scenarios presented in the Baseline Risk Assessment.
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Elevated lead levels have not been observed routinely m the Memphis Sand groundwater at
Water Plant 2, nor anywhere in the Collierville drinking water system. For this reason the
following proposed remedial alternatives do not explicitly include lead removal actions. This

in no way changes the need for alternatives to comply with ARARs, including chemical-specific
requirements for metals.

7.1 Alternative 1: No Action

CERCLA requires that the "No Action" alternative be considered at every site against which the
other alternatives are evaluated. Under this alternative no action would be taken. Operation of
the two air strippers at Water Plant 2 and the NRS would be discontinued.

The only reduction of contaminant levels in Site soils and groundwater would occur through
natural processes. The time for groundwater levels to drop below SDWA regulations is on the

. order of 2000 years. This alternative leaves the volume of hazardous substances unchanged, and

the potential increase in volume of impacted environmental media - groundwater. Without

treatment or containment, residual upper-bound risk associated with groundwater exposure is in
the range 2.5 x 10* to 4.7 x 10*,

Selected Site groundwater monitoring wells and soil spaces would be sampled for volatile
organic compounds and metals. Because contaminated soils and groundwater would remain in
place, untreated, at the Site, CERCLA requires that data be collected and evaluated at least
every five years to assure that a selected remedy continues to be protective of human health and
the environment. Based upon the findings of the review, EPA may determine other studies
and/or actions should be taken.

This alternative would not comply with the Safe Drinking Water Act (SDWA) regulations or
EPA’s Groundwater Protection Strategy.

This alternative has no capital costs. The approximate costs for the monitoring program is
$410,000 per five year sampling event, and $50,000 annually for quarterly groundwater
sampling and analysis, yielding an approximate present worth from $1,437,223 to $2,180,152.
The present worth analysis is based upon a 30-year life and a 5 percent discount rate.

7.2 Alternative 2: North Remediation System- (NRS); Groundwater
Containment/Treatment at Water Plant 2

The major features of this alternative include soil vapor extraction in the former lagoon area,
also referred to as the North Remediation System (NRS). Approximately 8500 cubic yards of
TCE and its degradation products would be addressed by the NRS. Also, the town wells at
Water Plant 2 would continue to operate to provide containment and treatment (air stripping) of
Memphis Sands groundwater contaminated with TCE and its degradation products.

Modeling runs and indications from RI data point toward the conclusion that operation of the




ROD
Carrier A.C. Site
Page 37

town well field has essentially contained the plume. This information is not conclusive and thus
makes any assessment of overall protection somewhat uncertain, until additional Memphis Sands
aquifer testing is performed duing Remedial Design (RD). Also, contamination will continue
to enter the Memphis Sand aquifer at the southem end of the Site and will remain in the Sand
for some years until extracted at Water Plant 2.

The amount of contaminated soils that would be treated in the lagoon area was determined using
fate and transport modeling to estimate the potential groundwater contamination. Transport
modeling calculations indicate that at an average concentration of about 533 ug/kg TCE at the
existing source areas would no longer yield leachate which would contaminate Memphis Sand
groundwater above 5 ug/f for TCE. Approximately 68,000 cubic yards of contaminated soils
which are a significant source of current and potential future contamination of the Memphis Sand
aquifer would be left untreated. Although some native microbial degradation has occurred, it
is not likely that natural attenuation will reduce residual TCE contamination to the level

* estimated to be protective of the Memphis Sand in a timely manner (over a period on the order

of 2000 years).

The treated water from the air strippers would remain a significant supply for the Town of
Collierville. Both air stripping and SVE volatilize contaminants to an air stream. Due to the
low volumes of air emissions, no off-gas controls would be necessary.

The Memphis Sands groundwater would eventually be treated to levels belofv SDWA
regulations, but would not comply with the EPA’s Groundwater Protection Strategy. This
alternative would comply with federal and state Clean Air Act (CAA) standards.

Selected Site groundwater monitoring wells and soil would be sampled for volatile organic

.compounds and metals. A review of data collected at the Site would be evaluated at least every

five years during the remedial action or until contaminant concentrations in groundwater no
longer exceed SDWA regulations or soil cleanup levels. The evaluation would continue until
completion of the groundwater remedial action and would serve to indicate whether cleanup
levels have been or will be attained. Based upon the findings of the review, EPA may determine
other studies and/or actions should be taken.

The estimated capital cost of Alternative 2 is in the range of $1,052,935 to $1,133,199 while
the associated Operations & Maintenance (O&M) and monitoring costs is $2,931,647. The
estimated present worth cost is in the range $2,968,754 to $4,064,847. The estimated present
worth analysis is based upon a 30-year life and a 5% discount rate.

7.3 Alternative 3: NRS and Plant Area Soil Vapor Extraction (SVE); Groundwater
Containment/Treatment at Water Plant 2 '

This alternative treats TCE contaminated soil by soil vépor extraction at both the former lagoon
area and the plant spill areas (volumes of approximately 8,500 cubic yards, and 68,000 cubic
yards, respectively) and continued operation of Water Plant 2 affords containment and treatment
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(air stripping) of the Memphis Sand groundwater.

Modeling runs and indications from RI data point toward the conclusion that operation of the
Town well field has essentially contained the TCE plume. This information is not conclusive
and thus makes any assessment of overall protection somewhat uncertain, until additional
Memphis Sands aquifer testing is performed during RD. Also, TCE will continue to enter the
Memphis Sand aquifer at the southern end of the Site until the Plant Area SVE is implemented,
and will remain in the Memphis Sand until extracted at Water Plant 2. Containment at Water
Plant 2 would be continued up to 30 years.

The locations and number of SVE wells in the main plant area depends upon the areal extent of
contamination, area of influence produced by each well, and the variability in pneumatic
permeability around the plant area. Some pilot-scale treatability work would likely be needed

to complete the design of SVE implementation near the manufacturing plant.

The amount of contaminated soils that would be treated in the lagoon and main plant areas was
determined using fate and transport modeling to estimate the potential groundwater
contamination. Transport modeling calculations indicate that an average concentration of

533 ug/kg TCE at the existing source areas will no longer yield leachate which would
contaminate Memphis Sand groundwater above 5 ug/f for TCE. Long-term benefits of this -
alternative would include permanent reduction in toxicity and volume of soil contamination. The
estimated time for SVE to remediate the lagoon and main plant areas is three to five years.

The treated water from the air strippers would remain a significant supply for the Town of
Collierville. Both air stripping and SVE volatilize contaminants to an air stream. Vapor-phase
Granular Activated Carbon (GAC), thermal treatment, or photolytic oxidation would be used to
control off-gas emissions if during Remedial Design/Remedial Action (RD/RA) it is determined
necessary. Photolytic oxidation, although promising, is a relatively new technology and would
require a pilot-scale treatability study. '

The Memphis Sands groundwater would be treated to levels below SDWA regulations. This
alternative would comply with federal and state CAA standards. All activities would comply
with Occupational Safety and Health Act (OSHA) health and safety requirements. A small

. portion of the Site is situated in a 100-year floodplain and wetlands area. Any remedial activity

or construction in the floodplain and wetland areas would comply with the Clean Water Act
(CWA) Wetlands Regulations and the Wetlands Protection and Floodplain Management Policies.
Also, Resource Conservation and Recovery Act (RCRA) Subtitle C and Department of
Transportation (DOT) requirements for hazardous waste generation, transportation, storage, and
disposal of hazardous waste would be applicable for this alternative. Hazardous waste soils from
drilling, and spent GAC, if used, would be stored and transported to approved disposal facilities
in accordance with RCRA Subtitle C and DOT requirements.

Selected Site groundwater monitoring wells and soil would be sampled for volatile organic
compounds and metals. A review of data collected at the Site would be evaluated at least every
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five years during the remedial action or until contaminant concentrations in groundwater no
longer exceed SDWA regulations or soil cleanup levels. The evaluation would continue until
completion of the groundwater remedial action and would serve to indicate whether cleanup
levels have been or would be attained. Based upon the findings of the rev1ew EPA may
determine other studies and/or actions should be taken. '

The estimated capital cost for this alternative is in the range of $1,742,400 to $2,102,512 while
the associated costs for O&M and monitoring are $5,349,263. The estimated present worth

costs are in the range $5,468,140 to $7,451,775. The estimated present-worth analysis is based
upon a 30-year life and a 5% discount rate.

~ 7.4 Alternative 4: NRS and Plant Area SVE; Groundwater Containment/Treatment at

Water Plant 2, and Supplemental Extraction Well(s)/Treatment via (A) Air Stripping,
or (B) UV/Oxidation

" This alternative includes remediation of TCE contaminated soil by SVE in the former lagoon

(NRS) and plant spill areas. Approximately 76,500 cubic yards of contaminated soils would be
treated. Also included would be groundwater containment, treatment (air stripping), and
disposal. The groundwater containment currently provided by the operation of Water Plant 2
extraction wells would be supplemented by additional extraction well(s).

Alternative 4 differs from alternative 3 in the manner that groundwater containment will have
greater assurance. Groundwater in the Memphis Sand would continue to receive TCE
contamination until the SVE could be implemented. The supplemental groundwater extractions
included with this alternative would minimize the extent of Memphis Sand degradation that
occurs in this interim period. Groundwater actions are expected to be effective, although
additional information must be obtained during Remedial Design (RD) to determine the
configuration and number of supplemental extraction wells required to meet effectiveness levels.

The fact that additionally-extracted groundwater will require treatment opens the following two
treatment options: (A) air stripping and (B) innovative UV/oxidation. Operation of the air
stripping system at Water Plant 2 will continue. An additional treatment unit will be required
under this scenario to handle the added water from the supplemental extraction.

The locations and number of SVE wells in the main plant area depends upon the areal extent of
contamination, area of influence produced by each well, and the variability in pneumatic
permeability around the plant area. Some pilot-scale treatability work would be needed to
complete the design of SVE implementation near the manufacturing plant.

The amount of contaminated soils that would be treated in the lagoon and main plant areas was
determined using fate and transport modeling to estimate the potential groundwater
contamination. Transport modeling calculations indicate that an average soil concentration of
533 ug/kg TCE at the existing source areas will no longer yield leachate which would
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contaminate Memphis Sand groundwater above 5 ug/f for TCE. Long-term benefits of this
alternative would include permanent reduction in toxicity and volume of soil contamination. The
estimated time for SVE to remediate the lagoon and main plant areas is three to five years.

The treated water from the supplemental extraction well(s) will be released to surface water,
reinjected to the Memphis Sand, or distributed to the Town of Collierville drinking water supply
as with Water Plant 2. The Town of Collierville Public Works has stated a preference for the
use of treated water as an additional drinking water supply, because Collierville’s water demand
is increasing along with its population.

Both air stripping and SVE volatilize contaminants to an air stream. Vapor-phase Granular
Activated Carbon (GAC), thermal treatment, or photolytic oxidation would be used to control
off-gas emissions if during Remedial Design/Remedial Action (RD/RA) it is determined

‘ necessary. Photolytic oxidation, although promising, is a relatively new technology and would

require a pilot-scale treatability study. UV/oxidation does not require air pollution control
equipment or associated testing. Bench-scale testing would be required prior to UV/oxidation
design to determine optimum operating parameters.

The Memphis Sands groundwater would be treated to levels below SDWA regulations, CWA
Discharge Limitations and Pretreatment Standards, CWA Wetlands Regulations, SDWA
Underground Injection Control Program, and/or the Tennessee Water Quality ‘Act. This
alternative would comply with federal and state CAA standards. All activities would comply
with OSHA health and safety requirements. A small portion of the site is situated in a 100-year
floodplain and wetlands area. Any remedial activity or construction in the floodplain and
wetland areas would comply with the CWA Wetlands Regulations and the Wetlands Protection
and Floodplain Management Policies. Also, RCRA Subtitle C and DOT requirements for
hazardous waste generation, transportation, storage, and disposal of hazardous waste would be

applicable for this alternative. Hazardous waste soils from drilling, and spent GAC, if used,

would be stored and transported to approved disposal facilities in accordance with RCRA
Subtitle C and DOT requirements.

Selected Site groundwater monitoring wells and soil would be sampled for volatile organic
compounds and metals. A review of data collected at the Site would be evaluated at least every
five years during the remedial action or until contaminant concentrations in groundwater no
longer exceed SDWA regulations or soil cleanup levels. The evaluation would continue until
completion of the groundwater remedial action and would serve to indicate whether cleanup
levels have been or would be attained. Based upon the findings of the review, EPA may
determine that other studies and/or actions should be taken.

The estimated capital cost for Alternative 4(A) is in the range of $1,900,260 to $2,443,431 while
the associated costs for O&M and monitoring are $5,489,334. The estimated present worth
costs are in the range $5,717,755 to $7,932,765.

The estimated capital cost for Alternative 4(B) is in the range of $2,007,540 to $2,578,163 while
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the associated costs for O&M and monitoring are $5,839,513. The estimated present worth
costs are in the range $6,054,423 to $8,417,675.

The estimated present-worth analyses is based upon a 30-year life and a 5% discount rate.

7.5 Alternative S: Plant Area Soil Excavation/Low Temperature Thermal Desorption
(LTTD), NRS and Plant Area SVE; Groundwater Containment/Treatment at Water
Plant 2

Alternative 5 includes excavation, low temperature thermal desorption (LTTD) and SVE for
source remediation. Shallow source area soils (approximately 52,000 cubic yards contaminated
with TCE at greater than the 533 ug/kg threshold for protection of Memphis Sand groundwater)
would be excavated and backfilled with clean native soil. SVE would then be used to remediate
deeper contamination where excavation of about 16,300 cubic yards is less readily implemented,
and permeability is expected to be greater than in the lagoon area. The NRS would also be
operated to reach soil remedial levels at the former lagoon source area, involving about 8500
cubic yards, the top 15 feet of which may be excavated and processed by LTTD, if needed.

Water Plant 2 operation would continue to contain and treat (air stripping) contaminated
groundwater. Modeling runs and indications from RI data point toward the conclusion that
operation of the Town well field has essentially contained the TCE plume. This information is
not conclusive and thus makes any assessment of overall protection somewhat uncertain, until
additional Memphis Sands aquifer testing is performed. Also, TCE will continue to enter the
Memphis Sand aquifer at the southern end of the Site until the Plant Area SVE is implemented,
and will remain in the Memphis Sand until extracted at Water Plant 2. Containment at Water
Plant 2 would be continued for up to 30 years.

All soil contaminated above 533 ug/kg TCE would be excavated to a depth of approximately 15
feet, sampled, analyzed and stockpiled for LTTD processing. After soil excavation is completed
and the cells are backfilled with clean native soil, SVE will be implemented to remediate soils
which exceed the soil cleanup level at depths greater than 15 feet.

Effectiveness of excavation and LTTD is expected to be very high for the source soils. LTTD
off-gas would be treated with a cyclone separator, a baghouse, and an afterburner. The
afterburner would be located either upstream or downstream of the baghouse.

The locations and number of SVE wells in the lagoon and main, plant areas depend upon the
areal extent of contamination, area of influence produced by each well, and the variability in
pneumatic permeability around the plant area. Some pilot-scale treatability work would likely
be needed to complete the design of SVE implementation near the manufacturing plant.

The amount of contaminated soils that would be treated in the lagoon and main plant areas was
determined using fate and transport modeling to estimate the potential groundwater
contamination. Transport modeling calculations indicate that an average concentration of
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533 ug/kg TCE at the existing source areas would no longer yield leachate which would
contaminate Memphis Sand groundwater above 5 ug/f for TCE. Long-term benefits of this
alternative would include permanent reduction in toxicity and volume of soil contamination. The
estimated time for LTTD and SVE to remediate the lagoon and main plant areas is two to three
years.

The treated water from the air strippers would remain a significant supply for the Town of
Collierville. Both air stripping and SVE volatilize contaminants to an air stream. Vapor-phase
Granular Activated Carbon (GAC), thermal treatment, or photolytic oxidation would be used to
control off-gas emissions if during RD/RA it is determined necessary. Photolytic oxidation,
although promising, is a relatively new technology and would require a pilot-scale treatability
study.

The Memphis Sands groundwater would be treated to levels below SDWA regulations. This
alternative would comply with federal and state CAA standards. All activities would comply
with OSHA health and safety requirements. A small portion of the site is situated in a 100-year
floodplain and wetlands area. Any remedial activity or construction in the floodplain and
wetland areas would comply with the CWA Wetlands Regulations and the Wetlands Protection
and Floodplain Management Policies. Also, RCRA Subtitle C and DOT requirements for
hazardous waste generation, transportation, storage, and disposal of hazardous waste would be
applicable for this alternative. Hazardous waste soils from drilling, and if used, spent GAC,
would be stored and transported to approved disposal facilities in accordance with RCRA
Subtitle C and DOT requirements. .

Selected Site groundwater monitoring wells and soil spaces would be sampled for volatile
organic compounds and metals. A review of data collected at the Site would be evaluated at
least every five years during the remedial action or until contaminant concentrations in
groundwater no longer exceed SDWA MCLs and/or MCLGs or soil cleanup levels. The
evaluation would continue until completion of the groundwater remedial action and would serve
to indicate whether cleanup levels have been or will be attained. Based upon the findings of the
review, EPA may determine that other studies and/or actions should be taken.

The estimated capital cost for this alternative is in the range of $5,688,540 to $8,579,136 while
the associated costs for O&M and monitoring are $5,437,347. The estimated present worth
costs are in the range $9,467,667 to $13,956,482. The estimated present-worth analysis is based

upon a 30-year life and a 5% discount rate.

7.6 Alternative 6: Plant Area Soil Excavatio/LTTD, NRS and Plant Area SVE;
Groundwater Containment/Treatment at Water Plant 2, and Supplemental Extraction
Well(s)/ Treatment via (A) Air Stripping, or (B) UV/Oxidation

Alternative 6 includes excavation and low temperature thermal desorption (LTTD) and SVE for
source remediation. Shallow source area soils (approximately 52,000 cubic yards contaminated
with TCE at greater than the 533 xg/kg threshold for protection of Memphis Sand groundwater)
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would be excavated and backfilled with clean native soil. SVE would then be used to remediate
deeper contamination where excavation of about 16,300 cubic yards is less readily implemented,
and permeability is expected to be greater than in the lagoon area. The NRS would also be
operated to reach soil remediation levels at the former lagoon source area, involving about 8500
cubic yards, the top 15 feet of which may be excavated and processed by LTTD, if needed.

All soil contaminated above 533 ug/kg TCE would be excavated to a depth of approximately 15
feet, sampled, analyzed and stockpiled for LTTD processing. After soil excavation is completed
and the cells are backfilled with clean native soil, SVE will be implemented to remediate soils
which exceed the soil cleanup level at depths greater than 15 feet.

Effectiveness of excavation and LTTD is expected to be very high for the source soils. Off-gas

would be treated with a cyclone separator, a baghouse, and an afterburner. The afterburner
would be located either upstream or downstream of the baghouse. :

The locations and number of SVE wells in the lagoon and main plant areas depend upon the -
areal extent of contamination, the area of influence produced by each well, and the variability
in pneumatic permeability around the plant area. Some pilot-scale treatability work would likely
be needed to complete the design of SVE implementation near the manufacturing plant.

The amount of contaminated soils that would be treated in the lagoon and main plant areas was
determined using fate and transport modeling to estimate the potential groundwater
contamination. Transport modeling calculations indicate that an average concentration of

533 kg/kg TCE at the existing source areas would no longer yield leachate which would
contaminate Memphis Sand groundwater above 5 ug/f for TCE. Long-term benefits of this
alternative would include permanent reduction in toxicity and volume of soil contamination. The
estimated time for LTTD SVE to remediate the lagoon and main plant areas is two to three
years.

Alternative 6 differs from Alternative 5 in the manner that groundwater containment will have
greater assurance. Groundwater in the Memphis Sand would continue to receive TCE-
contamination until the SVE could be implemented. The supplemental groundwater extraction
wells included with this alternative would minimize the extent of Memphis Sand degradation that
occurs in this interim period. Groundwater actions are expected to be effective, although
additional information must be obtained during RD to determine the configuration and number
of supplemental extraction wells required to meet effectiveness levels.

The fact that additionally-extracted groundwater will require treatment opens the following two
treatment options: (A) air stripping and (B) innovative UV/oxidation. Operation of the air
stripping system at Water Plant 2 would continue. An additional treatment unit would be
required under this scenario to handle the added water from the supplemental extraction.

The treated water from the supplemental extraction well(s) would be released to surface water,
reinjected to the Memphis Sand, or distributed to the Town of Collierville drinking water supply
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as with Water Plant 2. The Town of Collierville Public Works has stated a preference for the
use of treated water as an additional drinking water supply, because Collierville’s water demand
is increasing along with its population.

Both air stripping and SVE volatilize contaminants to an air stream. Vapor-phase Granular
Activated Carbon (GAC), thermal treatment, or photolytic oxidation would be used to control

~off-gas emissions if during Remedial Design/Remedial Action (RD/RA) it is determined

necessary. Photolytic oxidation, although promising, is a relatively new technology and would
require a pilot-scale treatability study. UV/oxidation does not require air pollution control
equipment or associated testing. Bench-scale testing would be required prior to UV/oxidation
design to determine optimum operating parameters.

The Memphis Sands groundwater would be treated to levels below SDWA regulations, CWA
Discharge Limitations and Pretreatment Standards, CWA Wetlands Regulations, SDWA

. Underground Injection Control Program, and/or the Tennessee Water Quality Act. This

alternative would comply with federal and state CAA standards. All activities would comply
with OSHA health and safety requirements. A small portion of the site is situated in a 100-year
floodplain and wetlands area. Any remedial activity or construction in the floodplain and
wetland areas would comply with the CWA Wetlands Regulations and the Wetlands Protection

~and Floodplain Management Policies. Also, RCRA Subtitle C and DOT requirements for

hazardous waste generation, transportation, storage, and disposal of hazardous would be
applicable for this alternative. Hazardous waste soils from drilling, and if used, spent GAC,

would be stored and transported to approved disposal facilities in accordance with RCRA
Subtitle C and DOT requirements.

Selected Site groundwater monitoring wells and- soil would be sampled for volatile organic
compounds and metals. A review of data collected at the Site would be evaluated at least every
five years during the remedial action or until contaminant concentrations in groundwater no
longer exceed SDWA regulations or soil cleanup levels. The evaluation would continue until
completion of the groundwater remedial action and would serve to indicate whether cleanup
levels have been or will be attained. Based upon the findings of the review, EPA may determine
that other studies and/or actions should be taken.

The estimated capital cost for Alternative 6(A) is in the range of $5 ;917,734 to $8,931,088 while
the associated costs for O&M and monitoring are $5,577,418. The estimated present worth
costs ‘are in the range $9,788,616 to $14,508,506.

The estimated capital cost for Alternative 6(B) is in the range of $5,913,909 to $8,923,438 while
the associated costs for O&M and monitoring are $5,927,597. The estimated present worth
costs are in the range $10,014,179 to $14,851,035.

The estimated present-worth analyses is based upon a 30-year life and a 5% discount rate.
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8.0 SUMMARY OF COMPARATIVE ANALYSIS OF ALTERNATIVES

A detailed comparative analysis was performed on the six remedial alternatives developed during
the FS and the modifications submitted during the public comment period using the nine
evaluation criteria set forth in the NCP. The advantages and disadvantages were compared to
identify the alternative with the best balance among these nine criteria.

Overall Protection of Human Health and the Environment addresses whether or not a remedy
provides adequate protection and describes how risks are eliminated, reduced, or controlled
through treatment, engineering controls, or institutional controls. Criteria used to evaluate the
protectiveness of an alternative included the following: (1) no cancer risks from exposure to
groundwater of less than 1x10°%; (2) no significant risks of threshold toxic effect (HI less than

1) under reasonable maximum exposure; and (3) no significant risk or adverse effects on the
environment. .

All alternatives except for "No Action”, would be protective of human health. The "No Action"

alternative is not protective because it would not prevent unacceptable nsk from ingestion or
inhalation of groundwater.

"No Action" and Alternative 2 are not protective of the environment because they allow for
contamination to continue to enter the Memphis Sands. The effectiveness of the existing Water
Plant 2 well system in containing the entire plume is the key factor which differentiates
alternatives 3 and 5 from 4 and 6. If the southwestern extent of the plume of TCE
(concentrations greater than MCLs) which arises from the plant area spills is outside the capture
zone of Plant 2 wells, protectiveness is not assured. Thus, Alternatives 3 and 5 would not fully

protect the environment. Alternatives 4 and 6 would provide additional certmnty that existing
groundwater contamination would be contained.

Since the "No-Action" alternative does not eliminate, reduce or control any of the exposure
pathways, it is therefore not protective of human health or the environment and will not be
considered further in this analysis. Alternative 2 will not be discussed further because it is not
protective of the environment. This alternative only addresses the soils in the vicinity of the
former lagoon area and without response directed toward source soils near the main plant, these
sources will be remediated only by natural attenuation over a period on the order of 2000 years,
not accounting for biological degradatlon Without more rapid source control restoration of the
Memphis Sand cannot be accomplished in a timely manner. '

Compliance with Applicable or Relevant and Appropriate Requirements (ARARs) addresses
whether or not a remedy will meet all of the applicable or relevant and appropriate requirements
of other Federal and state environmental statutes and/or provide grounds for a waiver. The
identified ARARSs for this site are listed in Section 10.2.

Alternatives 3,4,5, and 6 would comply with Federal and state ARARSs.
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Long-Term Effectiveness and Permanence refers to expected residual risk and the ability of
a remedy to maintain reliable protection of human heaith and the environment over time, once
cleanup levels have been met. This criterion includes the consideration of residual risk and the .
adequacy and reliability of controls. :

Alternatives 4 and 6 afford the highest degree of long-term effectiveness because all
contaminated soils would be reduced to levels protective of the Memphis Sand aquifer; the
remedial action objective of preventing further contamination to the Memphis Sands is quickly
achieved through implementation of additional extraction well(s); and the additional well(s) will
provide assurance that containment of the entire contaminant plume is adequate. Although
Alternatives 3 and 5 reduce contaminated soil to levels protective of the Memphis Sands, these
alternatives do not assure quick prevention of further contamination of the Memphis Sands or
containment of the entire plume.

. Reduction of Toxicity, Mobility, or Volume 'I:hrough Treatment refers to the anticipated

performance of the treatment technologies a remedy may employ.

Alternatives 3,4,5, and 6 would accomplish a reduction in toxicity, mobility, and volume. The
alternatives would reduce toxicity by volatilization of TCE from soil and groundwater. Mobility
would be reduced as residual TCE is extracted (all alternatives) and/or excavated (5 and 6) from
soils. As soon as treatment of vadose zone soils is complete, migration of toxic concentration
levels of TCE in groundwater would cease. The volume of TCE in groundwater and some
contaminated soils would be reduced as the treatment progresses. Essentially the entire volume
of contaminated site soils would be treated by SVE (Alternatives 3,4,5, and 6) and/or LTTD (5
totalling over 76,000 cubic yards. Alternatives 3,4,5, and 6 provide for destruction
of air emission residuals through properly selected, designed and operated emission controls.

Alternative 4 and 6 would extract and treat all affected Memphis Sand groundwater.

Alternatives 3 and 5 would capture most of the contaminated groundwater plume at Water Plant
2. : '

Short-Term Effectiveness refers to the period of time needed to complete the remedy and any
adverse impacts on human health and the environment that may be posed during the construction
and implementation of the remedy until cleanup levels are achieved.

Short-term risk from Alternatives 5 and 6 are higher than those associated with Alternatives 3
and 4 because excavation activities would increase VOCs and fugitive dust emissions. A water
or foam spray would reduce emissions enough to substantially mimimize the risk to the
community. :

Alternatives 5 and 6 would require approximately two to three years to remediate Site soils to
levels protective of the Memphis Sands. Alternatives 3 and 4 would require three to five years
to remediate Site soils to levels protective of the Memphis Sands. All the alternatives would
require approximately 30 years to remediate groundwater to ARARSs.
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For all alternatives, risk to onsite workers would be minimized by providing personal protection
equipment as outlined by OSHA. The alternatives protect the community and workers by
reducing the contaminants in soil, groundwater, and air (through the use of emission controls
on discharge pipes at the SVE, and air stripper systems). UV/oxidation generates no air
emissions. No additional adverse impact to the environment would occur from the

.implementation of these alternatives.

Implementability is the technical and administrative feasibility of a remedy, including the
availability of materials and services needed to implement the chosen solution.

GmundWater containment/air stripping (3, 4A, 5, and 6A) measures are extremely common and
widely available. Monitoring groundwater and its restoration should not pose extraordinary
problems.

SVE (all alternatives) and LTTD (5 and 6) are relatively new, yet widely available technologies
for the treatment of volatile organic contaminated soils. A treatability study for SVE at the main
plant area would be required to effectively address what are expected to be heterogeneous spaces
in terms of both contamination and air permeability. The ability to monitor effectiveness of SVE
is not technically infeasible, but would require carefully designed and implemented sampling
efforts to assure effectiveness in reaching soil cleanup levels.

UV/oxidation (4A and 6A) is less common at hazardous waste sites, but is a demonstrated
process for streams with low contaminant concentrations, and low total solids content.
Supplementally-extracted groundwater may pose operation problems, such as fouling, or high
oxidant consumption, due to the presence of trace metals and hardness. UV/oxidation
treatability work would be required before design to avoid or manage potential operational

problems. '

Cost
The total Present Worth Costs for each of the alterhative_s evaluated are as follows:

Alternative 3: $5.5 to $7.5 million
Alternative 4A: $5.7 to $7.9 million
Alternative 4B: $6.1 to $8.4 million
Alternative 5:  $9.5 to $14 million
Alternative 6A: $9.8 to $14.5 million
Alternative 6B: $10 to $14.9 million

State Acceptance
EPA and the Tennessee Department of Environment and Conservation (TDEC) have cooperated

throughout the RI/FS process. The State has participated in the development of the RI/FS
through comment on each of the planning and decision documents developed by EPA, and the
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Draft ROD and through frequent contact between the EPA and TDEC site project managers.
EPA and TDEC are in agreement on the selected alternative. Please refer to the Responsiveness
Summary which contains a letter of concurrence from TDEC. '

Community Acceptance

'EPA received two letters from residents in the Town of Collierville. During the public meeting

held on April 30, 1992, town residents in attendance expressed interest and support for the
selected remedy present by EPA. Please see the Responsiveness Summary which contains these
letters and a transcript of the public meeting.

9.0 THE SELECTED REMEDY

Based upon consideration of the CERCLA requirements, the detailed analysis of the alternatives
using the nine criteria, and public comments, both EPA and TDEC have determined that
Alternative 4A is the most appropriate remedy for the Carrier A.C. Superfund Site in
Collierville, Tennessee.

The selected remedy shall include the following: (1) the North Remediation System (NRS) and
plant area soil vapor extraction (SVE); (2) groundwater containment/treatment at Water Plant
2, and supplemental extraction well(s)/treatment via air stripping; and (3) institutional controls
placed on well construction and water use in the general area of the Site.

It is estimated that the present worth cost of the selected remedy will be approximately $5.7 to
$7.9 million. The present worth cost analysis is based upon a 30-year life and a 5% discount
rate.

Alternative 4A will permanently reduce the risk of exposure to contaminants in soil and
groundwater and will also prevent further contamination to the environment.

9.1 Performance Standards
(1) North Remediation System (NRS) and Plant Area Soil Vapor Extraction (SVE)

The NRS shall continue to remediate the contaminated soils in the area of the former lagoon via
SVE. A SVE system in the area of the main plant source area shall be constructed to remediate
contaminated soils. SVE in the former lagoon and main plant area will continue to operate until
remediation to cleanup levels are reached throughout the area of soil contamination. The
cleanup level for the TCE-contaminated soil will be approximately 533 xg/kg or until in EPA’s
determination, it is demonstrated that contaminant levels have ceased to decline over time, and
are remaining constant at some statistically significant level above remediation levels in the area
of remediation, as verified by soil sampling. The ability to achieve 533 ug/kg cannot be
determined until after the extraction system has been implemented, modified as necessary, and
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soil response monitored over time. A monitoring system will be instituted to measure progress
and operating efficiencies.of SVE in achieving the cleanup level.

EPA will determine the locations and number of vapor extraction wells in the main plant area.
The decisions will be based upon the areal extent of contamination, area of influence produced
by each well, and the variability in pneumatic permeability around the plant area. Some pilot-
scale treatability work will be needed to complete the design of SVE implementation near the
manufacturing plant.

All air emissions shall be in compliance with the Federal and State CAA standards. Off-gas
emissions, if determined necessary during RD, will be controlled by Granular Activated Carbon

(GAC), thermal treatment, or photolytic oxidation.

(2) Groundwater Containment/Treatment at Water Plant 2, and Supplemental
Extraction Well(s)/Treatment via Air Stripping

Groundwater Containment/ Treatment shall be conducted at Water Plant 2 and with supplemental
well(s). EPA will determine the final number and location of supplemental wells for the Site.
The existing air strippers at Water Plant 2 shall continue to be used to treat extracted
groundwater. If EPA deems necessary, additional air strippers and/or monitoring wells will be
installed as part of the remedial action to ensure compliance with the cleanup levels of the
selected remedy.

The groundwater extraction system will continue to operate until cleanup levels for the
contaminants of concern are reached throughout the area of attainment. The area of attainment
shall encompass the area up to the contaminant plume boundary.

The Memphis Sand aquifer will be treated until the cleanup levels for the contaminants, as listed
below, are attained.

Trichloroethylene (TCE) S ug/t (SDWA MCL)
cis-1,2-Dichloroethylene (DCE) 70 ug/t (SDWA MCLG)
trans-1,2-Dichloroethylene (DCE) 100 ug/! (SDWA MCLG)

Tetrachloroethene (PCE) 5 ug/t (SDWA MCL)
Vinyl Chloride 2 ug/t (SDWA MCL)
Zinc ' 5000 pg/t (SDWA SMCL)

The Memphis Sand aquifer will be treated until (1) background levels of lead or (2) cleanup
levels for lead of 15 ug/f (SDWA Treatment Technique -Action Level) is attained. The
determination of which level will be achieved will be based upon whether lead is elevated above
background levels and this condition is due to Site-related conditions; or whether a significant
statistical difference between background levels and onsite levels of lead exists.

The accepted EPA methods are documented in the "USEPA Contract Lab Program Statement
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of Work for Inorganic Analysis, Document #ILM02.0"; the "Contract Lab Program Statement
of Work for Organic Analysis, Document # OLMO01.0," dated August 1991; and the "Superfund
Analytical Methods for Low Concentration Water for Organic Analysis," dated June 1991, and
any amendments made thereto during the course of the implementation of RD/RA. Monitoring
wells shall be sampled for up to 30 years. .

The sampling frequency, number, and location of the monitoring wells and background
monitoring wells will be designated by EPA during the RD, and if deemed necessary, additional
monitoring wells will be installed.

The goal of this remedial action is to restore the Memphis Sands groundwater to its beneficial
use, which is, at this Site, a drinking water aquifer. Based on information obtained during the
RI and on a careful analysis of all remedial alternatives, EPA and TDEC believe that the
selected remedy will achieve this goal. It may become apparent, during implementation or

" operation of the groundwater extraction systems, that contaminant levels have ceased to decline

and are remaining constant at levels higher than the remediation levels. In such a case, the
system performance standards and/or remedy will be reevaluated. "

The selected remedy will include groundwater extraction for an estimated period of 30 years,
during which the system’s performance will be carefully monitored on a regular basis and
adjusted as warranted by the performance data collected during operation. The operating system
may include:

a) discontinuing operation of extraction wells in areas where cleanup levels have been attained;
b) alternating pumping at wells to eliminate stagnation points; and

c) pulse pumping to allow aquifer equilibration and encourage adsorbed contaminants to
partition into groundwater.

To ensure that cleanup levels continue to be maintained, the aqu'ifer will be monitored at those
wells where pumping has ceased on an occurrence of at least every 5 years following
discontinuation of groundwater extraction.

All extracted groundwater shall be treated to levels which allow for discharge to (1) the
municipal water supply; (2) a local POTW; (3) surface water; or (4) reinjected to the Memphis
Sands aquifer. All groundwater dxscharge actions shall comply with Federal and State discharge
requirements.

All air emissions from the air stripper(s) shall be in compliance with Federal ahd State CAA
standards. Off-gas emissions, if determined necessary during RD, will be controlled by
Granular Activated Carbon (GAC), thermal treatment, or photolytic oxidation.
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(3) Imstitutional Controls Placed on Well Construction and Water Use in the General Area
of the Site

If EPA deems necessary, institutional controls will be placed on well construction in the general
area of the Site. No well will be located, constructed or operated which results in the
diminution of the extraction wells at Carrier A.C. Superfund Site or in the degradation of the
Memphis Sands. Institutional controls will also restrict the use of groundwater containing, or
potentially containing, levels of contamination in excess of MCLs, SMCLs and non-zero
MCLGs. Institutional controls may include local ordinances, deed restrictions, record notice,
or some other appropriate measures. The controls shall remain in effect until EPA through
monitoring determines that the cleanup levels have been attained.

10.0 STATUTORY DETERMINATIONS

. Under CERCLA Section 121, EPA must select remedies that are protective of human health and

the environment, comply with applicable or relevant and appropriate requirements (unless a
statutory waiver is justified), are cost-effective, and utilize permanent solutions and alternative
treatment technologies or resource recovery technologies to the maximum extent practicable.
In addition, CERCLA includes a preference for remedies that employ treatment that permanently
and significantly reduce the volume, toxicity, or mobility or hazardous wastes as their principal
element. The following sections discuss how the remedy meets these statutory requirements.

10.1 Protection of Human Health and the Environment

The selected remedy protects human health and the environment through the North Remediation
System (NRS) and plant area soil vapor extraction (SVE); groundwater containment/treatment
at Water Plant 2, and supplemental extraction well(s)/treatment via air stripping; and institutional
controls placed on well construction and water use in the general area of the Site. Air stripping
will irreversibly remove organic compounds from groundwater. SVE will irreversibly remove
VOCs from soils to levels at or below soil cleanup levels. Residuals in air emissions will be
controlled through properly selected, designed and operated emission controls. Institutional
controls will assure that the public is not affected by Site-related contaminants at a current or
future time.

Air stripping of contaminated groundwater will eliminate the threat of exposure to the
contaminants of concern via ingestion or inhalation of groundwater. The current cancer risk
associated with this exposure pathway is 2.5x10*. The future cancer risk from the groundwater
pathway is 4.7x10*. By extracting and air stripping the groundwater, the cancer risk will be
reduced to 1x10°. This level falls within the EPA’s acceptable risk range of 10* to 10°. No
short-term threats are associated with the selected remedy that cannot be readily controlled. In
addition, no adverse cross-media impacts are expected from the remedy.

Exposure to contaminated surface soils does not pose a current or future risk greater than the
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10 point of departure. However, in light of the current and potential future groundwater uses,
soil vapor extraction will be used to effectively to remediate the contaminated soils to levels
protective of the Memphis Sands. No short-term threats are associated with the selected remedy

cannot be readily controlled. In addition, no adverse cross-media impacts are expected from the
remedy.

10.2 Compliance with Applicable or Relevant and Appropriate Requirements

The selected remedy of the North Remediation System (NRS) and plant area soil vapor
extraction (SVE); groundwater containment/treatment at Water Plant 2, and supplemental
extraction/treatment via air stripping; and institutional controls placed on well construction and
water use in the general area of the Site will comply with applicable or relevant and appropriate
chemical, action, and location-specific requirements (ARARs). The ARARs are presented

" below:

' Chemica_l-Specific ARARSs:

Safe Drinking Water Act (SDWA) Maximum Contaminant Levels (MCLs) (42 U.S.C. § 1412

(§ 300g-1); 40 C.F.R. 141.61 and 141.80) have been set for toxic compounds as enforceable
standards for public drinking water systems.

SDWA Secondary Maximum Contaminant Levels (SMCLs) (42 U.S.C. § 1412 (§ 300g-1); 40
C.F.R. 143.3) are unenforceable goals regulating the aesthetic quality of drinking water.

SDWA Maximum_Contaminant Levels Goals (_MCLG§1 (42 U.S.C. § 1412 (§ 300g-1),
C.F.R. 141.50) are unenforceable health goals.

Clean Water Act (CWA) Federal Water Quality Criteria (33 U.S.C. § 1314(a)(1)(§ 304(a)(1))
are effluent limitations that must meet Best Available Technology (BAT).

Clean Air Act (CAA) National Ambient Air Quality Standards (42 U.S.C. § 7409 (§ 109); 40
C.F.R. Part 50) establishes emissions standards, monitoring and testing reqmrements and
reporting requirements for eight pollutants in air emissions.

Tennessee Water Quality Control Act (69-3-101) controls and regulates drinking water and
discharges to POTW and also to waters of the State.

Location-Specific ARARs

Resource Conservation Recovery Act (RCRA) (42 U.S.C. §§ 6921-39 (§§ 3001-19); 40 C.F.R.
Parts 260-70) regulates the treatment, storage, and disposal of hazardous waste from generation
through ultimate disposal. Remedial action at the Site may require the handling of materials that
constitute RCRA hazardous waste, for example, soil and groundwater residuals or spent carbon
(if carbon adsorption is chosen). Any such materials will be handled in compliance with
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applicable RCRA requirements.

Fish and Wildlife Coordination Act (16 U.S.C. 661 et seq.) requires actions to protect fish and
wildlife from actions modifying streams or areas affecting streams. .

CAA National Ambient Air Quality Standards (42 U.S.C. § 7409 (§ 109); 40 C.F.R. Part 50)
establishes emission standards to protect public health and public welfare. These standards are

national limitation"_s on ambient air intended to protect health and welfare.
Actiori-Specific ARARs

RCRA (42 U.S.C. §§ 6921-39 (§§ 3001-19); 40 C.F.R. Parts 260-70) regulates the treatment,
storage, and disposal of hazardous waste from generation through ultimate disposal. Remedial
action at the Site may require the handling of materials that constitute RCRA hazardous waste,
for example, soil and groundwater residuals or spent carbon (if carbon adsorption is chosen).
Any such materials will be handled in compliance with applicable RCRA requirements.

CWA Discharge Limitations (33 U.S.C. § 1311 (§ 301); 40 C.F.R. Parts 122, 125, 129, 133,
and 136) prohibits unpermitted discharge of any pollutant or combination of pollutants or
combinations of pollutants to waters of the U.S. from any point source. Standards and
limitations are established for these discharges to a POTW.

SDWA Undergound Injection Control (UIC) (42 U.S.C. §§ 300h-300h-7 (§§ 1421-8); 40 C.F.R.
Parts 144-7) is a permit program designed to prevent contamination of underground sources of

drinking water.

CWA Pretreatment Standards (33 U.S.C. § 1317 (§ 307); 40 C.F.R. 403.5) prohibits
unpermitted discharge of any pollutant or combination of pollutants or combinations of pollutants
to waters of the U.S. from any point source. Standards and limitations are established for these
discharges to a POTW.

CWAD Fill Material Permits - Wetlands (33 U.S.C. § 1344 (§ 404); 40 C.F.R. Part
230) controls the discharge of dredged or fill materials into water of the U.S. such that the
physical and biological integrity is maintained.

CAA New Source &rformang Standards (42 U.S.C. § 7411 (§ 111); 40 C.F. R 60) establishes
standards of performance for new air emission sources.

CAA National Emission Standards for Hazardous Air Pollutants (42 U.S.C. § 7412 (§ 112); 40

'C.F.R. Part 61) establishes emissions standards, monitoring and testing requirements, and

reporting requirements for eight pollutants in air emissions.

Occupations Safety and Health Standards Act (29 U.S.C. § 651 et seq.; 29 C.F.R. Part 1910)

sets limits on exposure to workers on hazardous site or emergency responses, sets forth
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minimum health and safety requirements such as personal protection and training, and reporting
requirements.

To Be Considered Materials (TBCs)

EPA Groundwater Protection Strategy (EPA, 1984) is a policy to restore groundwater to its
beneficial uses within a time frame that is reasonable. Groundwater beneath and adjacent to the

. Carrier A.C. Site are Class IIA and IIIA aquifers.

Town of Collierville Municipal Code of Ordinances (10-230) is a promulgated local deed
restriction prohibiting installation of wells without a permit.

Shelby Coimgy Well Construction Codes (Section 4 and 5) are promulgated local rules and
regulatlons to control and regulate the location, constructlon and modification of all types of

. wells in Shelby County.

Executive Order 11990 Wetlands Protection Pthy sets forth policy for the protection of
wetlands.

Executive Order 11988 Floodplain Management Policy sets forth policy for the protection of
floodplains.

10.3 Cost Effectiveness

The selected remedy, Alternative 4A was chosen because it provides the best balance among
criteria used to evaluate the alternatives considered in the Detailed Analysis. This alternative
was found to achieve both adequate protection of human health and the environment and to meet
the statutory requirements of Section 121 of CERCLA. The present worth cost of Alternative
4A is in the range of $5,717,755 to $7,932,765.

10.4 Utilization of Permanent Solutions and Alternative Treatment Technologies or
Resource Recovery Technologies to the Maximum Extent Practicable

EPA and TDEC have determined that the selected remedy represents the maximum extent to
which permanent solutions and treatment technologies can be utilized in a cost-effective manner
for the final ROD at the Carrier A.C. Site. Of those alternatives that are protective of human
health and the environment and comply with ARARs, EPA and TDEC have determined that the
selected remedy provides the best balance of trade-offs in terms of long-term effectiveness and
permanence, reduction in toxicity, mobility, or volume achieved through treatment, short-term
effectiveness, implementability, cost, while also considering the statutory preference for
treatment as a principal element and considering State and community acceptance.

The selected remedy treats the principal threats posed by groundwater and soils, achieving
significant contaminant reductions. This remedy provides the most effective treatment of any
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of the alternatives considered, and will cost less than excavation. The selection of treatment for
the contaminated soils and groundwater is consistent with program expectations that highly toxic
and mobile wastes are a priority for treatment to ensure the long-term effectiveness of a remedy.

10.5 Preference for Treatment as a Principal Element

By treating the contaminated groundwater and soils by air stripping and soil vapor extractions,
the selected remedy addresses the principal threats posed by the Site through the use of treatment
technologies. By utilizing treatment as a significant portion of the remedy, the statutory
preference for remedies that employ treatment as a principal element is satisfied.
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1.0 RESPONSIVENESS SUMMARY OVERVIEW

The U.S. Environmental Protection Agency (EPA) held a public comment period from April 21
through May 21, 1992, for interested parties to comment on the Remedial
Investigation/Feasibility Study (RI/FS) results and the Proposed Plan for the Carrier Air
Conditioning Superfund Site (Carrier A.C. Site or the Site) in Collierville, Tennessee.

The Proposed Plan included in Attachment A of this document, provides a summary of the Site’s
background information leading up to the public comment period. Specifically, the Proposed
Plan includes the following sections: Introduction; Background Information; Key Findings of the
Remedial Investigation; Scope and Role of Response Action; The Feasibility Study: Developing
and Evaluating Remedial (Cleanup) Alternatives-Technologies Considered in Developing
Remedial Alternatives; Summary of Alternatives; Evaluation of Alternatives; State Acceptance;
Community Acceptance; Summary of Statutory Findings; EPA Criteria for Evaluating Cleanup
Alternatives; and Glossary.

EPA held a public meeting at 7:00 pm on April 30, 1992 at the Memphis/Shelby County Public
Library, Collierville, Tennesse to outline the RI/FS and describe EPA’s proposed remedial
alternatives for the Carrier A.C. Site. All comments recieved by EPA during the public
comment period will be considered in the final selection of a remedial alternative for the areas
of contamination at the Site. ' :

The Responsiveness Summary, required by the Superfund Law, provides a summary of citizen’s
comments and concerns identified and received during the public comment period, and EPA’s
responses to those comments and concerns.

This Responsiveness Summary is organized into the following sections and attachments:

1.0 RESPONSIVENESS SUMMARY OVERVIEW: This section outlines the purposes of the
public comment period and the Responsiveness Summary. It also references the
background information leading up to the public comment period.

2.0 BACKGROUND ON COMMUNITY INVOLVEMENT CONCERNS: This section
provides a brief history of the interests and concerns of community regarding the Carrier
A.C. Site.

3.0 SUMMARY OF MAJOR QUESTIONS AND COMMENTS RECIEVED DURING THE
PUBLIC COMMENT PERIOD AND EPA’S RESPONSES TO THESE COMMENTS:
This section summarizes the comments received by EPA during the public comment period,
and provides EPA’s responses to these comments.

ATTACHMENT A: Attachment A contains written comments received during the public
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comment period and EPA’s responses to these comments.

ATTACHMENT B: Attachment B contains the Proposed Plan which was distributed to the |
public during the public meeting held on April 30, 1992 and mailed to the
information repository and those included on the mailing list.

ATTACHMENT C: Attachment C includes public notices regarding the Carrier A.C. Site that
were published in area newspapers.

ATTACHMENT D: Attachment D includes the official transcript of the Public Hearing on the
Proposed Plan for the Cleanup of the Carrier A.C. Site located in Collierville, Tennessee.

2.0 BACKGROUND ON COMMUNITY INVOLVEMENT CONCERNS
2.1 Background on Community Involvement

Governed by a mayor and five alderman, the Town of Collierville has a population of

approximately 13,000. It is located in western Tennessee, approximately 20 miles east of
Memphis.

The Collierville community takes great pride in its transformation over the past 25 years from
a rural to an industrial town. The Town’s work force manufactures products as diverse as
lumber, automobile parts, and soft drinks. Carrier Air Conditioning is the area’s largest
employer.

All of the residents and local officials interviewed in 1990 were well aware of the contamination
at the Site. They stated that they were quite concerned about the contamination because it had
the potential to affect the area’s drinking water supply, but that Carrier had done an outstanding
job of keeping the community informed as to the nature and extent of the Site problems.
Residents trusted Carrier’s information and assessment of the problem, and also stated thay they
had received a great deal of information from the Collierville municipal government. The
residents felt this information has been reliable.

There are no environmental groups in Collierville, and no one interviewed expressed concemn
regarding EPA’s Site investigation plans. Because of potential drinking water problems from
the contamination, residents and officials were extremely interested in EPA’s plans, and wished
to be kept fully informed of all Site work. Officials expressed a strong desire for information,

stating that they did not receive as much information as they felt necessary during TDEC’s 1986
testing.

2.2 Community Concerns

The following issues and concerns regarding the Site were identified during the public comment
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period April 21 to May 21, 1992 and the briefing trip conducted on April 30, 1992.

1. Adjacent landowner’s property would be devalued as a result of having shallow groundwater
contamination on their property.

2. The safety of the City’s drinking water and the community’s distrust and anger with their
town officials.

3. The safety of Nonconnah Creek.

4. The continued use of TCE at the Carrier manufacturing facility.

5. The toxicity of any remaining substances both in soil and groundwater.

6. TCE continuing to contaminaté the Memphis Sands.

7. The air emission standards that apply to the Site.

8. The toxicity of TCE in gronindwater after treatment.

. SUMMARY OF MAJOR QUESTIONS AND COMMENTS RECEIVED DURING
THE PUBLIC COMMENT PERIOD AND EPA’S RESPONSES TO THESE
COMMENTS

The following is a summary of the major comments, concerns and questions received during the

public comment period from April 21 to May 21, 1992 by the local residents together with

EPA’s responses. '

COMMENT: A resident asked if trichloroethylene was still being used at the Carrier Air
Conditioning facility.

RESPONSE: EPA stated that TCE has been discontinued in Carrier’s manufacturing process.

- COMMENT: A resident asked about the toxicity of any remaining substances both in soil and

groundwater, and if anything was continuing to go into the Memphis Sands.

RESPONSE: EPA stated that the chemicals in the shallow soil do not stay around the top very
long and are very mobile in soil. Rain leaches contamination down into the groundwater which
presents an unacceptable risk for the groundwater. Treating the soil will prevent further
contamination to the groundwater. The contaminants are removed from groundwater by using
the air stripper and as a result the public water supply is safe. The major concern from the Site
is a future threat; e.g., if the Water Plant 2 treatment system were to cease operations and a
future residential well were installed on-site and starting using this water.
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COMMENT: A resident expressed his major concern as being TCE contaminating the Memphis
Sand Aquifer.

RESPONSE: EPA stated that the Remedial Action will prevent the migration.of TCE to the
Memphis Sands. '

COMMENT: A resident asked about the difference between Option 4A and Option 4B, and why

- Option 4A was chosen. Also, he asked what Air Quality Standards will apply to the Site.

RESPONSE: EPA stated that Option 4A was chosen because air stripping was a more proven
technology, simpler and easier. In Option 4B, there are problems associated with UV oxidation
in that there is bulb burnout, bulb replacement, and additional monitoring. The implementation
makes the difference. Option 4A is $5.7 to 7.9 million and Option 4B is $6.1 to 8.4 million.

EPA answered the resident’s second question by stating air emissions will be in compliance with
the National Ambient Air Quality Standards, recognizing the Site is in a non-attainment area for
ozone. The air pollution control equipment will be designed to meet the Air Quality Standards.

COMMENT: A resident asked if the City Well had or will have traces of TCE after treatment.
Also, the resident asked who is responsible for testing the well.

RESPONSE: EPA stated that before the treatment the City Well is contaminated with TCE but
after the treatment there is no TCE contamination in the treated water. The City Well is being
tested by both the City and Carrier’s contractor, En Safe, with EPA’s oversight.

COMMENT: A resident asked if this City Well was the only one contaminated.

RESPONSE: EPA stated that of the threé City Water Plants, Water Plant 2 at Carrier, was the
only one contaminated.

COMMENT: A resident expressed concern about liquid or waste observed in Nonconnah Creek
and about the changes in the color of soil in the creek bed.

RESPONSE: EPA stated that in the study conducted of Nonconnah Creek, no site-related
contaminants were found in the surface water or sediments samples taken in the creek. The
problem in the creek was found to be due to erosion because of imposed man-made flow
controls. EPA also stated that discoloration in the creek bed soils was most likely due to some

type of algae growth.

COMMENT: A resident commented that over the past two years there was a smell of chlorine
in her water and during this time her family was plagued with sore throats and stomach
problems. Once a filter was put on the drinking water and ice maker, the problems were solved.
She asked other families and they were in the same situation.
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RESPONSE: EPA stated that this resident and surrounding neighbors receive their drinking
water from Water Plant 3 and not from Water Plant 2, which is the one being treated for TCE
contamination. So, the chlorine smell was not due to TCE-contaminants but to the aeration and

. chlorination system of their drinking water supply by the City of Collierville.
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345 COURTLAND STREET. N.E.
ATLANTA. GEORGIA 30365

May 15,'1992

Mr. and Mrs. Morgan ;
435 Shelton Road ' :
Collierville, Tennessee 38017

Subject: Collierville Public Water Supply
Dear Mrs. Morgan:

This letter is to follow up our phone conversations regarding your
interest in the Carrier Air Conditioning Superfund Site as it
relates to your public water supply.

As we discussed, the chlorine smell in your drinking water is not
due to the Carrier Site and its related TCE contamination. The
City of Collierville 1is responsible for the aeration and
chlorination of your drinking water supply. The City maintains
daily records of their operations and these should be available to
you. Also, the Carrier Site treats the TCE-contaminated
groundwater and sends it to Water Plant 2. More than likely, you
are serviced by Water Plant 3. If you have questions relating to
the drinking water quality, please contact James Mathis with the
City of Collierville Public Works Department at (901) 853-2264.

During our phone conversation we also discussed the problem of some
residences developing pin-hole leaks in their water pipes. The
development of pin-hole leaks in water pipes is not an uncommon
problem. It is associated with off-spec pipe rather than the
quality of water flowing through the pipes. Off-spec pipe may have
an undesirable chemical composition and manufacutring flaws which
contribute to a chemical reaction that results in corrosion and
pin-hole leaks.

I have forwarded your letter to Ed O’Neil with the Tennessee
Department of Environment and Conservation (TDEC) Drinking Water
Quality. The TDEC is responsible for overseeing the City’s
operation and maintenance of the public water supply. Mr. O’Neil
may be contacted at (901) 543-6695.

I hope this response satisfies your concerns as they relate to the
Carrier Site. If I can be of further assistance, please contact me
at (404) 347-7791 or 1-800-435-9233.

'~ Thank you for taking time and expressing interest in this matter.

Sincerely,
Beth Brown
Remedial Project Manager

cc: Ed O’Neil, TDEC
Jordan English, TDEC

Printed on Recycled Paper
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May 14, 1992

Mr. Ed O'Neil

Tennessee Department of Environment
and Conservation

2500 Mt. Moriah

Perimeter Park, Suite E-645

Memphis, Tennessee 38115-1511

RE: Collierville Drinking Water Supply
Dear Mr. O‘Neil:
As we have discussed, I am forwarding a letter from a Collierville

resident who responded during the public comment period for the
Carrier Air Conditioning Superfund Site.

. I spoke with Ms. Morgan regarding her concerns about her drinking

water. She explained that over the past two years that she could
smell chlorine in their water and”also during this time had been
plagued with sore throats and stomach problems. When she put a
filter on their tap, she no longer smelled chlorine and within a
month her family no longer has sore throats or stomach problems.
She is aware of several other families that have had similar
problens. I explained that at Water Plant 2 where the TCE-
contaminated groundwater is treated, that no TCE is detectedggfter
treatment. TCE is also not known to cause these type of symptoms.
I suggested she contact James Mathis, with the City of Collierville
Public Works, if she had any problems related to her drinking
water. I also informed her that the City maintains daily records
of the drinking water quality that should be available to her.

I have spoken with James Mathis and he has not received any calls
regarding concerns about the drinking water. I also was informed
that Ms. Morgan’s residence is serviced by Water Plant 3 and her
home is probably one of the first receptors of the treated water.

Also during the phone conversation with Ms. Morgan, she had
concerns about some water pipes in other neighborhoods developing
pin-hole leaks. I explained to her that the leaks more than likely
developed because of off-spec pipe.

If you have any questions regardlng the letter, please contact me
at (404) 347- 7791

Sincerely,

1 il

Beth Brown

Remedial Project Manager
Attachment

cc: Jordan English,TDEC
Printed on Recyc'ea Paper




USE THIS SPACE TO WRITE YOUR COMMENTS

Your input on the recommended cleanup plan for the Carrier Air Superfun'd stte is important to EPA.
Comments provided by the public are valuable in helping EPA select a cleanup remedy for the Site.

You may use the space below to write your comments, then fold and mail. Comments must be post-
marked by May 21, 1992. If you have questions about the comment period, please contact Beth Brown
at the number listed in the For More Information section on page 10.
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May 15, 1992 ;

Mr. Hénry C. Taylor :
10842 Collierville Road
Collierville, Tennessee 38017

Subject: Nonconnah Creek, Collierville, TN

Dear Mr. Taylor:

This letter is to follow up our phone conversation regarding your
concerns about Nonconnah Creek. Your letter stated that you have
observed liquid or waste in the Creek. You have also seen changes
in the color of soil in the Creek bed. As we discussed, the
problems you have seen are not a result of the Carrier Air
Conditioning Superfund Site. EPA conducted a study of Nonconnah
Creek in the area of the Carrier facility. No Site-related
contaminants were found in surface water or sediment samples taken
in the Creek. Our study did indicate that erosion is a problem in
the Creek. The Creek is no longer in its natural state because
man-made flow controls have been imposed. The use of flow controls
cause erosion in some parts of the Creek. The discoloration that
you have seen in the Creek bed soils is most likely due to some
type of algae growth. I have forwarded your letter to Mr. Jon
Leonard with the Tennessee Department of Environment ' and
Conservation. Please contact Mr. Leonard at (901)543-6695 if you
have any questions regarding Nonconnah Creek.

If I can be of further assistance, please contact me at (404) 347-
7791 or 1-800-435-9233.

Sincerely,
Beth Brown
Remedial Project Manger

cc: Jordan English, TDEC
Jon Leonard, TDEC

Printed on Recycled Paper

R
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May 14, 1992

Mr. Jon Leonard

Division of Water Quality

Tennessee Department of Environment
and Conservation

2500 Mt. Moriah, Tennessee 38115-1511

RE: Nonconnah Creek, Collierville, TN

Dear Mr. Leonard:

As we have discussed in previous phone conversations, I am
forwarding a letter regarding a Collierville resident’s concerns
about Nonconnah Creek. The letter was received as part of the
public comment period during the remedial process at the Carrier
Air Conditioning Superfund Site.

I The letter is from Mr. Henry Taylor and his concerns are for the
safety of cattle drinking water from Nonconnah Creek and if there
is contamination in Nonconnah Creek, could it contaminate his or

l other residents drinking water wells. I spoke with Mr. Taylor and
informed that no Site-related impacts from Carrier were detected in
the ecological study. I told Mr. Taylor that I would forward his

I letter to you and if he had any further questions, to contact you.

| }

If you have any questions, please contact me at (404) 347-7791.

Sincerely,

Beth Brown
Remedial Project Manager

Attachments

cc: Jordan English, TDEC

Printed on Recycled Paper
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This fact sheet will provide:

e An overall review of the Site.

.¢ The results of the Remedial
Investigation.

* The possible health risks posed
by the Site.

* A summary of treatment
alternatives.

* A summary of the Feasibility
Studyv.

* Information on EPA’s preferred
alternative.
Places to get information.
Upcoming activities in the
remediation and Superfund
process.

]
PUBLIC MEETING

DATE: Thursday, April 30, 1992
TIME: 7:00 p.m.
LOCATION:
Memphis/Shelby County
Public Library
91 Walnut Street
Collierville, Tennessee

®

Printed on recycled paper

United States
Environmental Protection
Agency

Region 4

Office of Public Affairs

345 Courtland Street, N.E.
Atlanta, GA 30365

Alabama, Florida. Georgia
Kentucky, Mississippi,
North Carolina,

South Carolina

U.S. EPA Issues a Proposed Plan for
Remedial Action at the Carrier Air
Conditioning Superfund Site

Collierville, Tennessee

April 1992

WHITZ ROAD

= =
<

3 S =
= = S
= = A
< bt =
z 39 s
z & o
g & &
2 =)

=] STATE HWY 57 X

Carrier Air
Site

BYHALIA HOAD

]
iz

r - . ORTH 80w ery 1373
) =

|

COPPEN S

g COLLEGEST
N

WALNIN]ST

CrHITR Sy

MAIN S

!

MILLS ST,

SYCAMORC RD

TENNESSEE

Collierville
.’ .

INTRODUCTION

This Proposed Plan Fact Sheet has
been prepared by the U.S. Environ-
mental Protection Agency (EPA) to
propose a cleanup plan, referred to
as a preferred alternative, to
address contamination at the Carri-
er Air Conditioning Superfund site
(the Site) in Collierville, Tennessee.
As the lead agency for oversight of
the remedial activities at the Site,
EPA has worked in conjunction
with the Tennessee Department of
Environment and Conservation
(TDEQ). In its support role, TDEC
has reviewed this preferred alterna-
tive and concurs with EPA’s recom-
'‘mendations. In accordance with
Section 117(a) of the Comprehen-
sive Environmental Response,
Compensation and Liability Act

(CERCLA) of 1980, EPA is publish-
ing this Proposed Plan to provide
an opportunity for public review
and comment on all the cleanup
options, known as remedial alter-
natives, under consideration for
the Site.

Note: Words that appear in the
glossary on pages 10-11 are in
boldface print the first time they
appear in the body of this fact
sheet.

This Proposed Plan highlights key
information that is contained in the
Remedial Investigation (RD) and
Feasibility Study (FS) reports but
does not serve as a substitute for
these documents. The RI and FS
reports are more complete sources
of information regarding the reme-
dial activities at the Site and are -




part of the Administrative Record

for the Site. The Administrative

cord consists of technical
reports and reference documents
used by EPA to compile the Pro-
posed Plan. These documents can
be found in the information
repository located -at the Mem-
phis/Shelbv Countyv Library, 91
Walnut Street, Collierville, Ten-
nessee.

BACKGROUND
INFORMATION

The Carrier site is located on the
western side of the Town of Col-
lierville near the intersection of
Poplar Avenue and Byhalia Road
in Shelby County, Tennessee. The
Site consists of approximately 135
acres owned principally by Carrier
Corperation (Carrier). In 1967, the
town of Collierville purchased the
Site property from Robert and
Grace Snowden. That same year,

» Town of Collierville construct-
eua industrial buildings and pur-
chased industrial equipment for,
the Site. The property, buildings
and equipment were leased to
Carrier on March 1, 1967. In 1982,
the lease was amended to exclude
the northwest portion of the prop-
erty where the Town of Collierville
municipal wells are located. On
December 14,1987, Carrier pur-
chased all the property included in
the lease with the Town of Col-
lierville. Carrier is the current
landowner.

Carrier Corporation operates a res-
idential heating and air condition-
ing manufacturing facility at the
Site. In the process of assembling
air conditioning units, aluminum
sheeting is stamped and assem-
bled with copper tubing to form
air heat exchangers. Stamping and
*~rming oils and dirt are removed

.om these parts prior to final
assembly. Trichloroethylene (TCE)
was, until recently, the primary
solvent used to degrease and clean
these parts. Two discrete releases

(in 1979 and 1985) of TCE occurred

FIGURE 2

Potential TCE Source Areas
Carrier Air Conditioning Superfund Site
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from solvent storage systems to an
area just south of the main manu-
facturing building. In addition, a
wastewater lagoon, operated from
about 1972 to 1979, apparently
accepted waste inadvertently con-
taminated with TCE and zinc.

Removal actions were conducted
at the former lagoon and both
near-plant spill areas. At the
lagoon, approximately one foot of
sludge was removed. Asphalt
pavement and underlying soils
were removed from the parking
area affected by the 1979 spill of

TCE from a degreaser vent pipe. .

In 1985, about 500 gallons of TCE
from a nearby aboveground stor-
age tank pipe were released. A
massive soil excavation and dis-
posal action was conducted to
remove the affected soils. As a
result of the spill, monitoring
wells were installed at the facility
to monitor groundwater.

Since the 1985 spill, the TDEC con-
tinued groundwater monitoring at
the Site on a regular basis. In July
1986, one of the extraction wells in
the Town of Collierville’s Water
Plant 2 was found to be contami-
nated with low levels of TCE.
Water Plant 2, one of two water

2

plants that supplies residents with
water, is on.the northwest corner
of the Site. Water Plant 1 is in
downtown Collierville, one and
one-half miles east of the Site.
Shortly after testing one of the
wells in Water Plant 2, the TDEC
tested all the wells in both water
plants. Although low levels of
TCE were found in both wells of
Water Plant 2, no TCE was found
in any of the wells in Water Plant 1
or in the treated water from either
plant. Operation of the wells and
the existing plants has continued
under frequent monitoring. In
1990, packed aeration towers, also
called air strippers, were installed
by Carrier at Water Plant 2 to
assure removal of trace amounts of
TCE and its natural degradation
products from the drinking water
supply. The plant remains in con-
tinuous service providing up to 1.4
million gallons per day of potable
water to the Town of Collierville.

In 1987 and 1988, Carrier conduct-
ed an extensive Site investigation
under an agreement with the
TDEC. Sampling indicated mea-
surable amounts of TCE in the
soils and smaller amounts .of TCE
in the groundwater at the Site. The
Site investigation also confirmed
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the earlier finding of low TCE con-
centrations in the groundwater
from Water Plant 2.

In March 1987, the Site was placed
on the TDEC's List of Hazardous
Substance Sites. In June 1988, it
was proposed for inclusion on
EPA’s National Priorities List
(NPL), and became final in 1990.
In September 1989, Carrier and

" EPA signed an agreement called a

CERCLA Consent Order under
which Carrier would conduct an
RI/FS to determine the type and
extent of contamination at the Site
and identify alternatives for Reme-
dial Action. The RI and FS reports
were finalized in April 1992.

KEY FINDINGS OF
THE REMEDIAL
INVESTIGATION

The findings of the RI confirmed
the presence of TCE, TCE-degra-
dation products, lead and zinc in
Site soils and groundwater. The
two spill areas and the former

lagoon area are the sources of con-
tamination (Figure 2).

Soil samples collected within areas
suspected to be affected by spills
indicate a wide range of primarily
TCE contamination levels. The
greatest concentrations were from
those areas more directly associat-
ed with the 1979 degreaser spill.
The vertical extent of TCE contam-
ination in the source areas is vari-
able throughout the Site. The for-
mer lagoon area may serve as a
source of zinc contamination
because of the use of zinc phos-
phate on the Site and the discharge
of zinc phosphate sludges to the
lagoon.

Upon completion of the RI, a total
of 37 groundwater monitoring
wells had been constructed onsite.
Elevated levels (above Maximum
Contaminant Levels [MCLs]) con-
sisting primarily of TCE and 1,2-
dichloroethylene (DCE) were
found in most monitoring wells.
Vinyl chloride was not found at a
significant frequency, but it has

3

been included as a contaminant of
concern because it, like DCE, is a
natural degradation product of .
TCE and has exceeded MCLs. TCE
solvent was not a pure product
and contained small amounts of
tetrachloroethene (PCE) and 1,2-
dichloroethane (DCA). PCE and
DCA have not been detected at
significant frequencies, but are
included as contaminants of con-
cern because they have exceeded
MCLs. Elevated levels (above
MCLs) of lead and zinc were
found in shallow and deep
groundwater samples taken onsite.

The following is a list of the con-
taminants of concern in soils and
groundwater:

Trichloroethylene (TCE)
1,2, Dichloroethane (DCA)
1,2, Dichloroethylene (DCE)
Vinyl Chloride
Tetrachloroethene (PCE)
Lead
Zinc
As part of the RI, a treatability
study was conducted at the former

;—
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lagoon area to determine how
effective soil vapor extraction

ould be for onsite soils and shal-
wow groundwater. Soil vapor
extraction is discussed later in the
Soil Treatment Technology section.
The study indicates that this tech-
nology is effective in removing
contamination in soils and shallow
ground water.

SCOPE AND ROLE OF
RESPONSE ACTION

During the RI, a conceptual under-
standing of the fate and transport
of TCE and its degradation prod-
ucts was developed and refined as
sampling phases were completed.
In general, Site groundwater is
found in two systems.The more
shallow (40- to 80-foot depth)
groundwater is present intermittent-
ly and does not serve as a drinking
water source. Movement of ground-
water, where it occurs, is generally

the south, along the top of a clay
<vunfining layer. This layer thins to
non-existence at the southern
extent of the Site (Figure 3).

A deeper sand aquifer, the Mem-
phis Sands, is recharged regionally
from areas to the south and east of
the Site. The shallow and the
Memphis Sands groundwater
combine at the southern extent of
the Site. The Memphis Sands is
generally a high quality, confined
aquifer, with a regional thickness

‘of about 500 feet, and flow direc-

tion to the north and west. This
aquifer is used as the drinking
water source for the Town of Col-
lierville.

Data collected to date indicate that
TCE and degradation products
migrate from the residuals in soils
to the aqueous phase in shallow
--oundwater. The groundwater

swly moves along the top of the

Jackson Clay, primarily toward the

southern and western extent of the
Site. This contamination moves

down to the Memphis Sands in:

areas where the Jackson Clay unit
is absent.

Long-term, the objective remains
to prevent exposure by removing
the route of exposure (through
institutional controls), or the con-
taminant itself (through treat-
ment), or a combination of the two.
Remedial action objectives for
groundwater are:

1) Prevent ingestion of groundwa-
ter contaminated at or above
mandated Maximum Contami-
nant Levels (MCLs).

2) Prevent further contamination
of the Memphis Sands.

3) Restore the Memphis Sands

aquifer to contamination levels
below MClLs.

4) Prevent migration of contami-
nants from soils that cause the
Memphis Sands aquifer ground-
water to exceed MCLs.

The remedial alternatives under
consideration are summarized in
this fact sheet. The FS Report pre-
sents a more thorough description
and evaluation of these alterna-
tives.

Based on new information or pub-
lic comments, EPA, in consultation
with the TDEC, may modify the
preferred alternative or select
another response action presented
in this Proposed Plan and the FS
Report. The public is encouraged
to review and comment on all
alternatives identified.

SUMMARY OF SITE RISKS

During the RI, an analysis was
conducted to estimate the human
health or environmental problems
that could result if the contamina-
tion identified at the Site was not
cleaned up. This analysis, known
as a Baseline Risk Assessment,
focused on the potential health

effects from long-term direct expo-
sure to the contaminants found at
the Site.

EPA has concluded the major risks

to human health and the environ-
ment at the Site would be
ingestion of groundwater in the
Memphis Sands aquifer contami-
nated with TCE and lead. At the
present time, because of the con-
tinued operation of the existing
Town of Collierville Water Plant 2
treatment system, no actual unac-
ceptable exposure is occurring.
However, should the Town of Col-
lierville Water Plant 2 treatment
system cease operation, or should
a future residential well be
installed onsite, the existing con-
centrations of TCE and lead in the
Memphis Sands aquifer would
exceed EPA's target risk levels.

"Several additional pathways were

evaluated or considered, but the
current or future impacts were
found to be within the acceptable
risk levels. For example, the shal-
low groundwater aquifer was not
considered a viable pathway due
to its low yield. Ingestion and der-
mal contact with Site soils was
considered and these risks did not
exceed target risk levels. However,
cleanup of Site soils is necessary to
address the source of TCE contam-
ination migrating to the Memphis
Sands aquifer. Surface water and
sediment samples of the Noncon-
nah Creek were evaluated for pos-
sible contaminant impact on the

. Creek and its inhabitants. The data

indicates no adverse impacts from
the Site have occurred or are likely
to occur in Nonconnah Creek. In
addition, the air pathway was not
considered to be a viable pathway
because a large portion of the con-
taminated area is paved/covered.
The unpaved areas of the Site have
insignificant contamination in sur-
face soils and would not contribute
to air emnissions.




THE FEASIBILITY STUDY: DEVELOPING AND EVALUATING
REMEDIAL (CLEANUP) ALTERNATIVES
Technologies Considered in Developing Remedial Alternatives

1) GROUNDWATER TREATMENT

Ultraviolet Light-Enhanced Oxidation

This technologv converts organic contami-
' nants in water to a less toxic form using a
i chemical reaction to increase the oxygen con-
tent in the contaminants, thereby reducing
. the level of many organic contaminants in
. water. This method is an innovative treat-
. ment technology and would require pilot
| testing to be conducted at the Site.

2) SOIL TREATMENT

Soil Vapor Extraction (SVE)

SVE is a proven technology for in-situ removal of .
VOCs from soil. This process consists of applv- :
ing a vacuum stress to soils (by standard wells or |
horizontally arranged perforated pipes). By
increasing pressure in the soil pore spaces, con- :
taminants are extracted in vapor phase. The air:
containing VOCs either exits to the atmosphere :
or is treated further. ;

Air Stripping

Air stripping is a proven technology for remov-
ing Volatile Organic Compounds (VOCs). In
this process, contaminated water enters either a
packed tower or spray chamber and flows down-
ward while air flows upward from the bottom
chamber, stripping VOCs from the water. The
treated water is collected at the bottom of the

| tower and is pumped through subsequent pro-

cesses or is discharged. Air containing VOCs

;moves to the top of the tower and either exits the |

itower to the atmosphere or is treated further.

| Thermal desorption includes a number of dif-

| destroyed in an afterburner or collected by a

Low Temperature Thermal Desorption (LTTD) |

ferent processes that use either direct or indi-
rect heat exchange to increase the temperature :
of a waste material and volatilize organic con-
taminants. The volatilized contaminants are
treated by an off-gas system. The solids may be

physical/chemical treatment system.

4) DISPOSAL ACTIONS

:1 .. | Carbon adsorption is a proven, reli-

3) AIR TREATMENT

Carbon Adsorption

: able treatment process for removing a |
i - | variety of organic compounds. Carbon |-
I - | adsorption involves passing vapors |:
through a chamber that is packed
with granular carbon particles. |
Organic contaminants attach to the
carbon, effectively removing contami- |
nants from the vapors.

Groundwater Discharge

.| Extracted groundwater after treatment will be
| discharged to: (1) the Town of Collierville water
| supply, (2) the surface water onsite, (3) the pub-

licly owned treatment works (POTW), or (4) the

| Memphis Sands. by reinjection. All groundwater
| | discharge will be in compliance with ARARs.

1 VOCs.

Ultraviolet
Photolysis

Low Temperature Thermal}

Desorption (LTTD)
LTTD involves combus- |-
tion of VOCs in a fume|
incinerator. This method }.
is highly effective in the | .| oxidation.
complete destruction of |’

This technology is |
similar to ground- i:
water ultraviolet |-

.. j restrictions and treatment standards.

Hazardous Waste Disposal

As the contaminated groundwater is treated,
used carbon will be removed and collected
for proper disposal. Three possible disposal
options are landfilling of the waste at an off-
site, federally approved hazardous waste
facility; incineration of the materials at an off-
site federally approved facility; or used car-
bon regeneration. Under regeneration, the
carbon is placed in a high temperature oven
that “bakes” off the contaminants. The car-
bon may then be reused.

Disposal of soils removed from contaminant
source areas will remain onsite or will be
shipped offsite for disposal. These disposal
-] actions are subject to federal land disposal




Summary of Alternatives

T public is encouraged to com-
ment on the preferred alternative as
well as the other source and
groundwater cleanup alternatives
that EPA evaluated. This section
summarizes these alternatives,
which are presented in greater
detail in the FS report.

To avoid redundancy in the sum-
mary of each alternative, several
specific components common to all
remedial alternatives, except for
Alternative 1, are listed below:

* The placement of land and water
deed restrictions on the Site and
in the area.

» Periodic monitoring to assess the
effectiveness of the remedy for at
least the next 30 years.

e Continued operation of the
Town of Collierville’s Water
Plant 2, which treats the ground-

7ater by air stripping. The need
for off-gas treatment with carbon
adsorption, thermal, or ultravio-
let photolysis will be decided
during Remedial Design.

* Continued operation of the soil-

vapor extraction (SVE) at the for- -

mer lagoon, also referred to as
the North Remediation System
(NRS).

* Extracted groundwater after
treatment will be discharged to
(1) the Town of Collierville water
supply, (2) the surface water
onsite, (3) the publicly owned
treatment works (POTW), or (4)
the Memphis Sands by reinjec-
tion.

* Administrative standards, such
as air emission limitations, water
quality requirements for dis-
charge, and approvals to trans-

. port hazardous waste offsite will
pe met. The need for administra-
tive standards will be deter-
mined during Remedial Design
(RD).

ALTERNATIVE 1
No Action

CERCLA requires that the “No.

Action” alternative be considered to
serve as a basis against which other
alternatives can be compared.
Under the No Action alternative,
the Site would be left “as is.” Peri-
odic monitoring of raw and treated
groundwater at the water plant and
monitoring wells would be con-
ducted for at least the next 30 years.

The No Action alternative would
fail to protect the Memphis Sands
aquifer from further contamination
and without Water Plant 2’s treat-
ment facility in operation, ground-
water would exceed MCLs.

ALTERNATIVE 2
North Remediation System (NRS)

Groundwater Containment/
Treatment (at Water Plant 2)

This remedial action provides for
SVE at the lagoon area, also
referred to as the North Remedia-
tion System (NRS), and continued
operation of the Town of Col-
lierville’s extraction wells, and air
stripping at Water Plant 2.

The town wells at Water Plant 2
will continue to operate to provide
containment and treatment of the
contaminated Memphis Sands
groundwater. Some uncertainty
exists with respect to the degree of
containment provided by operation
of Water Plant 2.-

Alternative 2 will not be further
evaluated because it addresses only
soils near the former lagoon area.
With no response action directed
toward source soils near the manu-
facturing plant, these will continue
to be a significant source of contam-
ination over a period on the order
of 2000 years. Without more rapid
source control, restoration of the
Memphis Sands cannot be accom-
plished in a timely manner.

ALTERNATIVE 3
North Remediation System (NRS)
SVE (in the Main Plant Area)

6

Groundwater Containment/
Treatment (at Water Plant 2)

In addition to operation of the NRS,
which is soil vapor extraction at the
old lagoon area onsite, and ground-
water containment/treatment as
described in Alternative 2, this
alternative addresses the remedia-
tion of contaminated soil in.the
main plant area by SVE.

ALTERNATIVE 4
North Remediation System (NRS)

SVE (in the Main Plant Area)

Groundwater Containment/
Treatment (at Water Plant 2 and
with Supplemental Extraction
Wells)

Alternative 4 differs from Alterna-
tive 3 in that supplemental wells
will be installed to provide for con-
tainment of contaminated ground-
water that is not captured by Water
Plant 2. The supplemental extrac-
tion wells will also protect the
Memphis Sands from further con-
tamination.

Two treatment options for the con-
taminated groundwater from the
supplemental wells were consid-
ered under this alternative:

Option 4A: Air Stripping

Option 4B: Ultraviolet (UV)/
Oxidation

ALTERNATIVE 5
Plant Area Soil Excavation

Low Temperature Thermal
Desorption (LTTD)

North Remediation System (NRS)
SVE (at Main Plant Area)

Groundwater Containment/
Treatment (at Water Plant 2)

. Alternative 5 differs from Alterna-

tive 3 in that it introduces excava-
tion and on-site thermal treatment
at the main plant area.

The highly contaminated source
areas (> 533 ug/kg) will be excavat-
ed, where practicable, to an approx-
imate depth of 15 feet and back-
filled with clean native soil. Then



SVE will be used to remediate the
deeper contamination where exca-
lv n is not possible. The con-
tanunated soil will then be treated
with LTTD and remain onsite or be
shipped offsite for disposal.

ALTERNATIVE 6
Plant Area Soil Excavation

. Low Temperature Thermal
Desorption (LTTD)

' North Remediation Systein (NRS)
SVE (at Main Plant Area)

Groundwater Containment/
' Treatment (at Water Plant 2 and
with Supplemental Wells)

Alternative 6 combines Alterna-
tives 4 and 5. This alternative pro-
vides for excavation and onsite
thermal treatment at the main
plant area, followed by SVE for

deeper contamination. Groundwa-
ter will be contained by the well
field at Water Plant 2 and with
supplemental extraction wells.
The groundwater treatment
options at the supplemental wells
are the same as in Alternatives 4A
and 4B.

Evaluation of Alternatives

The preferred alternative for the
Carrier site is Alternative 4A.
Based on current information,
this alternative provides the best
balance among the nine criteria
that EPA uses to evaluate alterna-
tives. These criteria are described on
page 9. The Evaluation of Remedi-

al Alternatives table on page 8 pro-

vides an analysis and comparison
of the alternatives under consider-
ation for the Carrier site based on
EPA'’s evaluation criteria.

The following is additional infor-
mation regarding two of these cri-
teria, state and community accep-
tance, that is not fully explained in
the evaluation table on page 8.

State Acceptance

The TDEC has assisted EPA in’the
review of reports and Site evalua-
tions. The State has reviewed and
tentatively agrees with the pro-
posed remedy and is awaiting
public comment before final con-
currence.

Community Acceptance
Community acceptance of the vari- -
ous alternatives will be evaluated
during the public comment period
and will be described in the
Record of Decision (ROD) for the
Site.

EPA’s Proposed Plan for Remedial Action

e preferred alternative, Alternative 4A, utilizes established contaminant
semoval and treatment techniques for soil and groundwater remediation.
Contaminated soil in the old lagoon and main plant areas will be remediated
using SVE.

Contaminated groundwater will be removed from the aquifer using the exist-
ing extraction wells (at Water Plant 2) and supplemental extraction wells.
The combination of these wells will ensure contamination does not migrate
offsite and will minimize further contamination of the Memphis Sands
aquifer. The contaminated groundwater from the existing town well field
will be pumped to Water Plant 2 and treated using air stripping. In addition,
the contaminated groundwater from the supplemental extraction wells w111
be pumped to an air stripper.

The treated water from the extraction wells will be (1) discharged to the
municipal water supply; (2) discharged to a local POTW; (3) discharged to
surface water; or (4) reinjected to the Memphis Sands aquifer.

Air quality standards will be met using off-gas carbon adsorption, a fume
incinerator, or ultraviolet photolysis should monitoring indicate air controls
are necessary. ' '

This alternative also includes land and water deed restrictions on the Site and

in the area; periodic monitoring to assess the effectiveness of the remedy; and

administrative requirements for air emission limitations, water quality dis-

charge or reinjection requirements; and approval for off-site disposal of haz-

ardous waste. The need for administrative standards will be determined dur-
2 Remedial Design (RD).

Alternative 4A will permanently reduce the risk of exposure to contaminants
in soil and groundwater and will also prevent further contamination to the
environment.

Summary of
Statutory
Findings

In summary, the
preferred alternative
represents the best
balance among the
criteria used to
evaluate remedies.
Based on the infor-
mation currently
available, EPA has
determined that the
preferred alternative
would be protective
of human health
and the environ-
ment; would use
permanent technolo-
gies to the extent
practicable; would

permanently and

significantly reduce
volume, toxicity, and
mobility; would attain
ARARs; and would
be cost effective.




W----——----—-------
. E N s
- B EVALUATION OF REMEDIAL ALTERNATIVES
E vaiuation 1 2 3 4A 8" 5 6A 68
Criteris ) |
—
Overall Protection No protection Umbied Wil provide overall Wl provide overall protection Same as Alternative 4A. Same as Same as Alternative 4A. Same as Alternative 4A.
of Public Health provided. protection protection of public of h health. es Alternative 3.
and the provided. health. May not further contamination ot
Environment protect the Memphis Memphis Sands and witl
Sands from further prevent offsite groundwater
contamination and comamination.
may not fully protect
the environment from
off-site groundwater
contamination.
Compliance with Does not Compiles with Compiles with ARARs. Complies with ARARS. Complies with ARARs. Complles with Complles with ARARS. CompHes with ARARg.
ARARs (State and comply with ARARSs. ARARs.
Federal ARARSs.
Reguiations)
. Long-Term Groundwater Most Most groundwater All groundwater above MCLs Same as 4A. Same as 2. Same as 4A. Same as 4A.
Eftectiveness and above MCLs groundwater sbove MCLs contained and treated at -
Permanence and left sbove MCLs contained and treated Water Plant 2 and
B d contained and at Water Plant 2. supplemental wells. Adequate
treated at Water Adequacy of groundwater contalnment.
Plant 2. groundwater
Adequacy of containment
groundwater uncertain.
contalnment
uncertain.
Sowce left
untreated
@
Reduction of No reduction in Solls treated to Solis treated to levels Soflls treated (o levels Same as 4A. Same as 3. Same as 4A. Same as 4A.
Toxicity, Mobliiity, TMV, levels protective protective of protective of groundwates. All
or Volume (TMV) of groundy groundh . Most groundwater treated. Minimal
Most groundwater treated. residuals. -
groundwat Minimal residuals.
treated.
Significart
residuats.
i Shont-Term Minimal risk to Minimal risk to Minimal risk to Minimal risk to community and Same as 4A. Physical risks Same as §5. Same as 5.
3 Effectivenass community and nity and ity and workers. Short-term public assoclated with
: workers. No workers, Short- workers. Short-term health provided. excavation and
! short-term term public public health treatment of
protection of heastth protection protection provded, contaminated
pubtic health or provided, but but may not contain solls. Minimal
the may not in all gr dwat 1isks to
environment. afl gr ch t community and
contamination. workers. Short-
term public health
- Is provided.
Yime Required to ~ 2000 years ~ 2000 years ~ 3-5 years soll ~ 3-3 years soll ~ 3-5 years soil ~ 2-3 years soll ~ 2-3 years soll ~ 2-) years soll
Remediate < 30 years GW < 30 yoars GW < 30 years GW < 30 years GW < 30 years GW < 30 years QW
Implementability Routine Technology Technology readily Technology readily avallable. UV/Oxidation avallable, but new Same as 4A. Same as 4A. Same as 4B.
monhitoring readlly avallable. avaliable. Ptiot study Ptiot study for SVE at plant technology that requires regular
procedures. for SVE at plant area. area. Moderately gifficult 1o bulb replacement. Plot studies
Somewhat difficult 1o verify complance with soll required for plant area SVE and
verify compliance with cleanup criteria. UV/Oxidation. Moderately
soll clesnup criteria, difficuit to verity complance
with soll cleanup criteria.
Present Net Worth $1.4-22 $3 - 4 millon $57-715 $5.7-79 $6.1-0.4 $9.5- 14 $9.8- $14.5 $10 - 149
Cost (In Milllons) .




| COMMENT FORM

_ lT} >ublic comment period for the Carrier Air Superfund site is from Tuesday, April 21, to
Thursday, May 21, 1992. '

At the end of the comment period, EPA will review and consider all comments before making a final
cleanup decision for the Carrier Air Superfund site. The final cleanup plan for this Site unit, therefore,
may be different from the proposed plan.

..................................................................................................................

Fold on dashed lines, staple, stamp, and mail

Name
Address
City/State/Zip

Beth Brown _
Remedial Project Manager
U.S. EPA Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365




EPA CRITERIA FOR EVALUATING
CLEANUP ALTERNATIVES

Overall protection of public health and envi-
ronment: Degree to which each alternative
eliminates, reduces, or controls threats to public
health and environment through treatment,
engineering methods, or institutional controls
(e.g., deed, land use or other restrictions).

Compliance with State and Federal Require-

ments: Degree to which each alternative meets
environmental regulations determined to be
applicable or relevant and appropriate to site
conditions.

Short-Term Effectiveness: Length of time
needed to implement each alternative and the
risks posed to workers and nearby residents
during implementation.

Long-Term Effectiveness: Ability to maintain
reliable protection after implementation.

Reduction of Mobility, Toxicity, and Volume:
Degree to which alternative reduces (1) ability
of contaminants to-move through the environ-
ment, (2) harmful nature of contaminants, and
(3) amount of contamination.

Implementability: Technical feasibility (diffi-
culty of constructing, operating or maintaining)
and administrative ease (e.g., amount of coordi-
nation with other government agencies or relo-
cation of residents) of implementing remedy,
including availability of goods or services.

Cost: Benefits of alternative weighed against
cost.

State Acceptance: EPA requests State com-
ments on the Proposed Plan and concurrence on
final remedy selection.

Community Acceptance: EPA holds a public
comment period to get input from the affected
community and considers and responds to all
comments received prior to the final selection of
a remedial (leng-term cleanup) action.

THE NEXT STEP: THE COMMUNITY'S
ROLE IN THE SELECTION PROCESS

EPA solicits input from the
community on the cleanup
methods proposed for each
Superfund response action.
: EPA has set a public comment

— period from April 21 through
PUBLIC MEETING May 21, 1992, to encourage
public comment participation in the selection pro-
cess. The comment period includes a public meeting
at which EPA will present the RI/FS Report and Pro-
posed Plan, answer questions, and receive both oral
and written comments. The public meeting is sched-
uled for 7:00 PM, April 30, 1992, and will be held at

-the Memphis/Shelby County Public Library in Col-

lierville. Comments will be summarized and
responses provided in the Responsiveness Summary
section of the ROD, which is the document that pre-
sents EPA’s final selection for Site cleanup. The public
can send written comments to or obtain further infor- -
mation from:

Beth Brown

Remedial Project Manager
U.S. EPA Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365
(404) 347-7791

The Proposed Plan and the RI _ ‘
and FS Reports have been placed
in the information repository /\
and Administrative Record for
the Site. The Administrative
Record includes all documents
* INFORMATION

such as work plans, data analy-

P % REPOSITORY

sis, public comments, transcripts,
and other relevant Site material that was used in
developing the remedial alternatives for the Carrier
site. These documents are available for public review
and copying at the following location:
Memphis/Shelby County Public Library
91 Walnut Street
Collierville, Tennessee

TECHNICAL ASSISTANCE GRANTS
EPA is providing communities with the opportunity
to apply for Technical Assistance Grants (TAGs).
These grants, of up to $50,000 (per site), are
designed to enable residents or a community group
to hire a technical advisor or consultant to assist
them in interpreting and commenting on site find-
ings and the remedial action. There is a limit of one
TAG per site. Citizens who are interested in the
TAG program may obtain an application package
-by calling or writing the EPA Community Relations
Coordinator listed in this fact sheet on page 10 (see
For More Information column).




FOR MORE INFORMATION

.e following EPA and TDEC representatives may
be contacted for additional information about the
Carrier Air Superfund site.

EI’A Contacts

Beth Brown

Remedial Project Manager
U.S. EPA Region [V

345 Courtland Street, N.E.
Atlanta, GA 30365

(404) 347-7791

Suzanne Durham

Community Relations Coordinator
U.S. EPA Region IV .

345 Courtland Street, N.E.

Atlanta, GA 30365

(404) 347-7791

Peter Raack

Assistant Regional Counsel
U.S. EPA Region [V

345 Courtland Street
Atlanta, Georgia 30365
(404) 347-2641

Glenn Adams

Groundwater Risk Assessment
US. EPA Region [V

345 Courtland Street

Atlanta, Georgia 30365

(404) 347-3866

TDEC Contacts

Jordan English

Tennessee Department of Environment
and Conservation

Superfund Division

2500 Mt. Moriah

Perimeter Park, Suite E-645

Memphis, Tennessee 38115-1511

Suzanne Wilkes

Community Relations Coordinator

Tennessee Department of Environment
and Conservation

Superfund Division

Doctors Building

706 Church Street

Nashville, Tennessee 37219

(615) 741-6287

GLOSSARY

Administrative Record: A file that is maintained and
contains all information used by the lead agency to
make its decision on the selection of a response action
under CERCLA. This file is required to be available for
public review and a copy is to be established at or near
the site, usually at an information repository. A dupli-
cate file is maintained in a central location, such as a
regional EPA or State office.

Applicable or Relevant and Appropriate Require-
ments (ARARs): This term refers to the Federal and
State requirements that a remedy the EPA selects must
attain. These requirements may vary from site to site.

Aquifer: A geologic formation that contains suffident
permeability to yield significant quantities of ground-
water to wells and springs.

Baseline Risk Assessment: An assessment that pro-
vides an evaluation of the potential threat to human
health and the environment in the absence of no further
actions being taken at the site.

Carcinogen: Any substance that causes cancer.

Comprehensive Environmental Response, Compensa-
tion, and Liability Act (CERCLA): A federal law
passed in 1980 and amended in 1986 by the Superfund
Amendments and Reauthorization Act. This law creat-
ed a spedal tax that goes into a trust fund, commonly
known as Superfund, to investigate and clean up aban-
doned or uncontrolled hazardous waste sites. Under
the Superfund program, EPA can either pay for site
cleanup when the responsible parties cannot be located
or are unwilling or unable to perform the work, or take
legal action to force responsible parties to clean up the
site or reimburse EPA for the cost of the deanup.

1,2-Dichloroethane (DCA):. A volatile organic com-
pound commonly used as a solvent. DCA is toxic by
ingestion, inhalation, and skin contact.

1,2-Dichloroethene (DCE): A volatile organic com-
pound that is known to be toxic when absorbed by
skin. DCE is used as a solvent and is also a natural
degradation product from TCE.

Extraction Wells: Similar to drinking water wells, but
constructed so that large volumes of water can be
drawn from below the ground surface.

Feasibility Study (FS): A Feasibility Study (FS) evalu-
ates different remedial alternatives for site cleanup and
recommends the alternative that provides the best bal-
ance of protectiveness, effectiveness, implementability,
and cost.

Groundwater: Water that fills the spaces among soil,
sand, rock, and gravel particles beneath the earth’s sur-
face. Precipitation, such as rain, reaches the ground -
and then slowly moves through soil, sand, gravel, and
rock into small cracks and crevices below the ground
surface. During a process that can take many years,
groundwater has the potential of becoming a water
source. This water may then be withdrawn from wells
for use as drinking water.

10




GLOSSARY

Hazardous Substances: Any material that poses a threat
to public health or the environment. Typical hazardous
substances are materials that are toxic, corrosive,
ignitible, explosive, or chemically active, as defined in
CERCLA.

Information Repository: A file containing current infor-
mation, technical reports and reference documents
regrading a Superfund site. The information repository is
usually in a public building, such as a public school, city
hall, or a library, that is conveniently located for commu-
nity residents. As the site proceeds through the Super-
fund remedial process, the file at the information reposi-
tory is continually updated.

Lead: A naturally occurring element that may be used in
manufacturing processes and facility structures. Toxic by
ingestion and inhalation of dust or fumes.

Maximum Contaminant Level (MCL): The maximum
permissible level of a contaminant in water delivered to
any user of a public water system. MCLs are enforceable
standards under the Safe Drinking Water Act.

Monitoring: The continued collection of information
about the environment that helps gauge the effectiveness
of a cleanup action.

Monitoring Wells: Special wells drilled onsite where
groundwater can be sampled at selected depths and stud-
ied to determine such things as the direction of ground-
water flow and the types and amounts of contaminants
present. '

National Priorities List (NPL): List of sites contaminated
with hazardous substances in the United States which are
ranked by actual or potential risk to public health and the
environment. Placement on this list means that a site qual-
ifies for cleanup assistance under the terms of CERCLA.

Organic Compound: One of the two large classes of
chemical compounds, organic and inorganic. It is a term
used to describe a chemical containing the element car-
bon. Examples of organic materials include petroleum
products, solvents, oils and pesticides.

Parts Per Billion (ppb): A unit of measurement used to
describe levels of contamination. For example, one gallon
of a liquid in one billion gallons of water is equal to one
part per billion.

Preferred Alternative: EPA's selected best alternative,
based on information collected to date, to addresss con-
tamination at a site.

Proposed Plan: A fact sheet summarizing EPA’s pre--

ferred cleanup strategy for a Superfund site, the rationale
for the preference, and a review of the alternatives devel-
oped in the RI/FS process.

Record of Decision (ROD): A public document that
explains which cleanup alternative will be used at a
Superfund site and the reasons for choosing that cleanup
alternative over other possibilities.

Remedial Action (RA): The actual construction or imple-
mentation phase that follows the remedial design of the
selected cleanup alternative at a Superfund site.

Remedial Alternatives: A list of the most technologically
feasible alternatives for a cleanup strategy.

Remedial Design (RD): An engineering phase that fol-
lows the record of decision when technical drawings and
spedifications are developed for the subsequent remedial
actjon at a Superfund site.

Remedial Investigation (RI): A Remedial Investigation
(RI) examines the nature and extent of contamination
problems at a site.

Solvents: Liquids capable of dissolving other liquids or
solids to form a solution. The chief uses of industrial
solvents are as cleaners and degreasers. Many solvents
are flammable and toxic to varying degrees.

Superfund: A term commonly used to describe the Fed-
eral program established by CERCLA.

Superfund Amendments and Reauthorization Act
(SARA): Amendments to CERCLA enacted on October
17, 1986.

Target Risk: Value system that describes the level of risk
associated with a particular contaminant.

Tetrachloroethylene (PCE): A chemical used in dry
cleaning, metal degreasing, textile dyeing, and various
pesticides. PCE can cause liver and kidney damage.

Treatability Study: A study to evaluate the effectiveness
of a technology in remediating contamination.

Trichloroethylene (TCE): A volatile organic compound
commonly used as a solvent and degreaser. TCE can be
absorbed by humans through inhalation and ingestion,
and is associated with kidney and liver damage.

Vinyl Chloride: A volatile organic compound that may
be produced from naturally degrading TCE. Studies have

. shown that vinyl chloride causes cancer.

Volatile Organic Compounds (VOCs): Organic com-
pounds that are characterized by being highly mobile in
groundwater and that readily volatilize into the atmo-
sphere. '

Zinc: A naturally occurring element used to form a wide
variety of alloys including brass, bronze, iron, and various
solders. Zinc is not considered a carcinogen.

1
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MAILING LIST
ADDITIONS / CORRECTIONS

If you did not receive this fact sheet in the mail, you are not on the EPA’s mailing
list for the Carrier Air Conditioning Superfund site. If you would like your
name added to the list, please fill out this form, detach and mail to:

Beth Brown
Remedial Project Manager
U.S. EPA Region IV
345 Courtland Street, N.E.
Atlanta, Georgia 30365

Name

Add_ress

Telephone

Affiliation
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Y o ) U. S. Environmental Protection Agency
\ ./ EPA Region 4
\ Y 4 Office of Public Atfairs |

345 Courtland Street, N.E.
Atlanta, Georgla 30365

Inside: Carrier Air Conditioning Superfund Site Proposed Plan
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THE UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
Is accepting
PUBLIC COMMENTS

on the
- ..CARRIER AIR CONDITIONING
SUPERFUND SITE
FEASIBILITY STUDY/PROPOSED PLAN

The U.S. Environmental Protection Agency (EPA) recently compieted a Fessibility Study and Proposed Plan
that evaluated cleanup alternatives for addressing contamination at the Carrier Air Oondhonmg Superfund site
in Colfierville, Tennessees. These sitgmatives are: S o

1.  No Action. o
2. ‘North Remediation System (NRS); Groundwater Containment at Water Plant 2.
3.  NRS and Soil Vapor Extraction at Plant Area; Groundwater Containment at Water Plant 2. R

4A, NRS:MSoleEmubnuMNn,mcomanmomaWatorthZan‘~.
Supplemental Extraction Wells with Air

Stripping.
4. NAS and Sol Vapor Extrm % ﬁ Gl::awu wdnmom' % y.s;?um:z .u“h.#

5;- -» Excavation/Low TemperatureiThermal
water Containment at Water Plant 2.

Commernts will ﬁo be m e
 PUBLIC MEETING




_ in treated water.

INDEPENDENT
THURSDAY, JULY 12, 1490

Tests show
No TCE
In Water

by BARRY MEIFNER .
Managing Editor

COLUIERVILLE ~ Director of
Public Utilities James Mathis
announced this week that city
water plant number two Is back
in full production and- that per- .
manent construction of two air
s}rltp%mg columns had been com-’.’
plete

Mathis produced a regor® by
Envnronmonul and Safety D?-J

trichiorosthene, or TCE in rew
water from the west well at the
plant. Tests run in April showed -
19 parts per billion of TCE int rawe
water, but amounts Delow M-
tection levels in treated water.
In May the raw water showed a
slight decline of TCE to 17 perts
per billion with no TGEappaum

Two tests were run l Jun
prior to final way M
Tennessee -

Health and Ewk )

South of the well sits. The spills -
were in 1979 and 1985, $ince that
time, the ﬁ.‘";" site has been
added to t 's:Buger Furd
list. Carrier has w o pay
for installation of the Mm
towers. TCEis a-umu

cancef.
TCE was det n
Continved On ﬁl

No TCE

Continued From Page |

in August of 1988 w hen levels in
finished water reached 5.25

" parts per billion. At that time the

wells were closed. in August of

| 1988 the wells were reopened:

with new stripping equipment
added. By March of 1989 TCE
levelis in the treated water had
risen to as high as 9.2 parts per
billion and again the wells were
closed. In March of this year
new temporary air stripping
equipment was installed.

Mayor Herman Cox reassured
residents that no contaminated
water ever got into the city
water system. During the water
crisis the city has been working
on a new water plant to keep up
with heavy demand and to
supplement the lost well’'s out-
put. Mathis announced that the
new plant was nearly completed
and ready to go on line in time

- for heavy su
1988 the city’ d 3«1%:“3 to

voluntarily cut back on water

| consumption by watering on

alternate days.

Mathis said that recent dry
weather has brought increased
demands on the city system.
According to Mathis, peak use in
1987 was 4.073 million gallons
per dar The peak in 1988 was
4.6 million gallons per day, with
the peak in 1988 at 3.4 million
gallons per day.

Mathis reported the clty had
peaked in their water use to 4.6
million gallons on Monday, July
9. According to Mathis, the last
measurable rainfall was June
22,
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Career TCE _Splll

COLLIERVILLE—EPAofflclals,
city ofticials, and local residents
met last Tuesday-to discuss the
investigation and the clean-up of
the Carrier TCE spill that has
plagued the Colllerville water

~ wells at the Byhalia Road water

plant.

EPA officlals set tﬁe publlc
forum to update residents on the
situation and hear residents’
concerns. Officials explained
that the first phasq of the
investigation has been com-
pleted and a long-term ground-

water monitoring program has

been initiated.

TCE (trichloroethylene) was
first beliaved to be leaked into
the groundwater at - Carrier's
Byhalia Read plant in 1972 when
the company began operating an

91 Walnut Street. There, resi-
dents can obtain information on
the Carrier site and laws that
will govern tho clean-up pro-
cedure.

Mayor Hamnntox Aldermen
Sidrey Turnipseed, Tom Brooks,
John Meeks, and Jimmy Lott,
and City Administrator Steve
Schertel were joined by Colller-
ville’'s Public Warks Director
James Mathis ropresantlno the
town at.the. meeting. EPA
officials Maroid Taylor, Beth
Brown and Michael Henderson
were also on hand as well as a
group of concerned citizens.

{

unlined lagoon for the purpose of -
e

containing clarifier sludges.

officials said the TCE apparently ':

leaked into the groundwater
from the la

In 1980 Carrier
removed all visible wastes and .

iy ey

solis from the lagoon. and-trans: -
ported them to a rﬂm

waste disposal facli
In June of 1979

Aofﬂdds'

estimate that several thousand .
gallions of TCE coltected on the

plant’s south parki
s%llel of the degr

At Tuseday’s public me
EPA’s Beth Brown said .
second phase of the Invg
gation and clean-up will
mence in June with additi
monitoring wells and a biologl
study. o
" Residents were also informed
that a repository of information
on the site has been established

bt af i

® agein spilied at WY
January of 1966 SR .

_at Collierville’s Public Library at -
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EPASets
Meeting OnTCE

Contamination

iy ROBERT McCARTY
‘Agsociate Editor

' COLLIERVILLE — Representa-
s from the Environmental

ection will be in
llervile Tuesday to hold a
ic meeting on the Carrier Alr

's spill of
horoethylene (TCE) at tbe

A officials will be at Collier-
e’'s Town Hall at 101 N.
g from7.p.m. toQ’p.rn. : _
o The Carrier S{'ﬁ: has- been
- d on the 's Su;;rfund
e list therresuit two
1 tates.p"h
' several thousand galians. of
. i@ commercially used solvent
;- nd degreaser waa apilled when
. i flter cover “over a heated
easing unit failed. to aperate

14

~ 448 1905 wmhen an. undesground
K from a TCE holding tank
i mured. it is unclear exactly
: much TCEw as spiiled in the
;- Y888 incident. '

;dlma the 1986 spill, Carrier
ingtalled flve .monitaring
. wells and the Town of Collier-

. wille and the Tennessee Depart-
- st of Health and the Environ-
k 1t has monitored TCE levels.
. he” Town has twice shut
. @awn wells at the Byhalia Road
. water plant in response ta riaing
 TCE levels at that site and
. mﬂly bath wells at the Byhal-
k 8ite have been reopened with
sguitional treatment equipment
" iy use. The aeration equipment
aow .in use at the site has
E the: Town to reopen
-fgh wells at the Byhalia Road-
Wter Pt~ T -
rma ' o
! monitoring progitn  was

Ml and canrmalias Bea POB> "SGR~

sof TCE. InJune of .

measurable amounts of TCE in
the soils and smaller amounts of

TCE in the groundwater at the :
site. No measurable contamin-

ants were found in the air.
Under a consent order agreed
upon by Carrier and the EPA,
Carrier has agreed to conduct a
remedial investigation and

feasibility study to examina vari-_

ous measures to correct
control the contamination.

The Carrier site has beef

listed on the Tennessee Depert-

. ment of Health and the Environ-

ment’s list of hazardous sub-
stance sites since March of 1887

-and in June of 1988 the site was

proposed for inclusion on the
EPA's Natlonal Priorities List.
The National Priorities List indi-
cates that EPA officlals feel
preliminary Investigations indi-
cate that the TCE spill posss “‘»
potentially serious risk to public
health and/or the environment,”
according to a recent prees
release from the EPA.

All sites listed on the National
Priorities List qualifies for the
Federal Superfund program. The
Superfund law authorizes the
EPA to investigate releases of
hazardous substances that may
endanger public health or the
environment. Since Carrier will

_be conducting the investigation

and the clean-up at the Byhalia
Road site, the EPA will oversee
all. work done at the site to
ensure that the work is done in

acoordance with the law.

Additional Information on the

-Carrier site has been made

available by the EPA and is on
display at Collierville’s Public
Library at 91 Wainut Street.
Copies of spplicable laws, work
o iy dial investiga-

plan to keep

. the putfic irfosmad are all avail-

!
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‘ Superfund . \:‘..:;;g.” Llds

illmled water from the twe
wdlls at QoliétIMle’s ByahB
wuiter plants sinos that time.
Both wells we§e shut dowa
wiien TCE lavels rose above
acteptahde limils. Use of a
borrowed asration tower for one
well has dropped the TCE level
below the traceable level at the




Plenty of ébod Water

3
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Is Coming to Town

Collierville will soon: be
awash-in clean water. By mid-
June, if the Frank Rd., water
plant is on schedule, the town
should have six water wells
capable of pumping 9.6 million
gelons of waters a day,
according to Public Utilities
Dirdctor James Mathis.

" The "horrowed" air stripper
which is being used to strip
TCE from a well at the Byhalia

Rd. water plant has produced
finished water that has no trace
of the pollutant, Mathis said.

He said the raw water tests 25

parts of TCE per billion, with

.14 parts per billion after it

comes from the stripper before

going into the final aeration.

He said he expects State
Health Department clearance
for use of the water in the next
10 days.

The plant will eventually
have two custom built twin air
strippers which will allow both
wells at the plant to be
activated. Mathis said he
hasn't been given a definite
delivery date on the strippers
but they should be here by
early May and in service about
a week later.

Collierville's water system
provided 4.5 million gallons of
water on its peak day, June 8,
1989. At that time the system
had 4,34 customers. The
system now has 4,888:
customers, Mathis said. '
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COLLIERVILLE — A rew air
strincer, installed temporarily at
C sville's water plant #2, is
rcw carable of aerating 400
l;aucns cer minute, said Ensafe
C-amical Engireer Craig A. Wise
inarecent letter to Bill Hench ¢f
the Tennessee Department of
.Heal:h and Envircnment.
yWise said the amount was
arough to allow the city's sys-
tem o cperate at cesign capa-
Ic‘,. in hxs letter, W;se said the

i '.,"h,rcether‘e) cvncemra-
1 the finished water to 1

:er cilicn or less, well
2oy tre 5 part per billion
Zrizidingweatar standard.

,-‘« c2rmareant system should ke
rmr‘g by the first of May
*n final i2sting and accep-
\_a v Carrier Corp. and the
=i Cellisrvilie near the end

‘f -.}L 12, Carrier is footing the
tiil for the towers afier being
wsiufzd onthe E8As Super Fund

list targeting areas for enviran-
menta! cizanup.

Carrier exgerienced two spills
of TCE at its Byhalia Rd. plant,
one of 20C0 gallcns in 1973 and
onz of 300 gailons in 1885, Water
plant numbtsr two is liccated
just narth of the Carrier nlant,
zncd had kteen clesed since con-
cantrations of TCE reached as
hich 2s 31 parts per tiilion in
untreated water in January of
this year, Treated waisr yielded
TCE amounts of 5.9 parts per
billion, unaccegptatls izr aublic
drinking w ater.

Monday night <ity acminis-
trator Steve Schart2f tcld the
Board 2f Mayocr and Aicermen
that tests cf water ccming out of
the air stripping tow ar zrcduced
readings of .14 22713 cer billien
of TCE, and that -2 city couid

find no trace of 72z in ireatad

water coming from 2~'ant numkeer
twa.

Thursday, April 12, 1990
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Stripping Towers
Installed To
Remove TCE

by ROBERT McCARTY )

Associote Editor

COLLIERVILLE — New water
treatment egquipment is being
installed at Collierville's water
plant on Byhalia Road this week
and officials are hoping that the
improvements wifl aliow themto
re-open the water plant by this
summer.

The Byahlia Road plant was
closed in February when increas-
ing leveis of TCE (trichloroethy-
lene) were uncovered in the
water supply. Two TCE spills at
Collierville's Carrier Corporation
are believed to have contributed
to the contamination and Carrier
has agreed to pay for the
installation of one temporary
water treatment tower and two

30-foot air stripping towers.

Collierville Director of Public

Utilities James Mathis said the

concrete pad for the towers wa
completed early this week an
instaliation of the tempcrar
tower, which ‘has been shigge
from Carbonair Services {nc. |
Hopkins, Minn., was underwa
Tuesday.

The temporary treatment sv:
tem will allow the Town ¢
re-open one of the two wats
wells at the Byhalia Rcad site
When the Town shut down bot
of the wells in February scm
complaints of low water gra:
sure were received from th
west end of town. The Tow
was forced to rely on th
dow ntown water plant for all ¢
the City's water. While only
few complaints were registeres
City officials were concerne
that the Town might hit a re:
water crunch curing this surm
mer's peak usage pericds. Bl
now officials are confident tra
the two water stripping tower
plus the opening of a new wate
plant on Frank Road will satisf
the Town's water needs thi
summer.

City Administrator  Stev:
Schertel explained that the tw.
towers will work as an aeratior
system in which the water i
pumped to'the top of the towers
As the water falls through -
series of filters, blowers pusl
air through the water and re
move the TCE

Schertel said the system i
supposed to be 98 percent ef
fective inremoving TCE. TCE s
suspected carcinogen.
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Werkers were cusy TuasCay installing rew watar ir2atment
equipment at Colliarvilla’s water glant ¢n 3vyralia Acac. Tra
aeraticn tow er is Cesignad 1o ramevs TCE frem Calliervilla's w atar
supply and ofticials are hepeful that at lzast ci3 of tha tcwn's two
weils at the sita will = recpened ceen.
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Carrier official assails Gore on priorities

Ry James W. Brosnan
The Conmmercial Appeal
Washington Burcau

WASIHINGTON — A Carrier
Uarg, lobbyst charges Sen. Al-
et Gore i (D-Tenn) et s
cnviroumental  agenda  and
presadential ambitions get

i ] ests of Carri-
S0 Penmesee cmployees.
Phe comnments by Ted Baily,
vice president tor goverumemt
attairvs at the Carvier Corp., were
prosapicd by the recent passage
ol o Gore authored amendment
o the pending ctean aie bill. ‘the
amendioen? restoets a chemical
harmful e the Farth's protec-
tive ozone layer.

It would freeze production lev-
els, starting in 2015, of the cool-
ant that Carrier and other manu-
facturers put in air condition-
ers. All uses wonld be halted in
2030.

Gore's amendwent was ap-
proved by the Scenate 80-16 on
Marceh 8 belore it adjourned for
awecklong recess. Debate on the
bill resumed Tuesday.

The Carrier plamt,  which
makes central residential air
conditioners, is  Collierville's
biggest single employer with
1,110 workers there. Carrier also
employs about 450 ‘Tennesseans
making parts at a Knoxville
plant and about 800 making com-
mercial atr conditioners at a
McMinnvilie plant.

“I think Senator Gore is run-
ning for president on environ-
menial issues. That has more to
do with his decision, perhaps,
than on how bhest the country
deals with the problem,” Baily
said.

Gore denied Baily’s accusa-
tion and said hie was “100 gener-
ous” in the time he gave com-
panies to stop nsing the chemi-
cal. “these people are saying
they can’t come up with substi-
tutes in 40 ycars?” he asked.

Scientists agree that chloro-
fluorocarbons usced as coolants
are destroying the ozone layer
and increasing the risks of skin
ancers, cataracls and  other
medical disorders.

But the chiemicat used by Car-

———

rier to put the “chill” in its air
conditioners is a hydrochloro-
fluorocarbon, known commaonly
as HCEC 22, that is a substitute
for a chlorotihnorocarbon, CI°C
1. According to government
scieutists the substitute is 20
times  less destruclive 1o the
ozone layer as UFC 11,

Ilut  those ntists  also
warned in congressional testi-
mony  that  ozone-depleting
chemicals still will more than
double in the atmosphere if
CFCs are replaced by HCFCs

Baily also said he was “disap-
polited™ but “not  surprised”
that Scne Jim Sasser (D-Tennc )
supported the Gore amendient,
Haily had contacted aides to
both senators.,

Sasser spokesman Jumes Prat
soid  Sasser recognizad v
tres’ concerns, but condial -
the ban  onw  ozoncdopteingg
chemicals should b conpic
hens and thal altegrative:,
wull be avatlable.

t he's wrong, wr conditione:
siles coudd be ot e 'Fo
see jobs conld be lose, sand asnly .

Sany said Carrter also conbad
Inse markets abroad w lorepn
cempanics not bound Ly ahe
cl.emicai ban.

That's why Carrier and ather
home appliance manufacuacry
behieve the Diited Staves shoald
watt ol ane international oy 1eg
meent todetermime whea oo
doestiroyiap chenncals g
pliased out.
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The town's water system is
"approved.” '

Despite a recent water crisis
which left the town operating
out of two wells at the Main St.
plant, the town's waterworks
system received a numerical
rating of 91 by the Tennessee
Department of Health and
Environment in a late February
evaluation, :

The favorable rating comes
as Collierville awaits a tempo-
rary aeration tower, due to
arrive in town this week, which
will allow the Byhalia Rd. plant
to become operative after being
shut down for a number of

-months bécause of high levels

of TCE.

Drilling a second well for the
incomplete Frank Rd. water
plant was approved by the Col-
lierville Board of Mayor and
Aldermen Monday. Layne Cen-

o Qe ‘“
| 3018177 i

Tdaw =
‘

Town's Water System
Gets Approving Nod

tral was awarded the contract
at a cost of $136,549. A site for
the second well has not been
bought, but City Administrator
Steve Schertel said the town is
negotiating for a site on Shel-
ton Rd.

The Frank Rd. plant is
expected to be operative in
early summer.

Edmond B. O'Neill, manager
of the health department's
Jackson Basin office, said the
town will have to start supply-
ing 15 microbiological samples
per month, two more than now
required, because of the town's
population increase.

O'Neill also recommended
the aerator reservoir at the
Main St. plant be cleaned and
painted, and that an updated

" overall system distribution map

be submitted to his office.
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Nonconnah
contains
dioxins
Federal studies

find high level
of contamination

By Tom Charlier
The Commaercial Appeal -

Fish from Nonconnah Creek
in Memphis contain some of the
highest dioxin levels ever found
in Tennessee and could pose a
cancer risk to people who eat
them regularly, say federal stud-
ies released Tuesday.

As part of a nationwide pro-
gram to measure chemical con-
tamination, researchers found
dioxin in catfish and carp taken
near the mouth of the creek at
McKellar Lake.

However, health officials be-
lieve few contaminated fish are
being eaten by humans locally.
For years, state officials have is-
sued advisories against the con-
sumption of fish from McKellar
and adjacent areas of the Missis-
sippi, and commercial fishing
there remains banned.

The federal studies, which in-
clude testing at 400 sites across
the nation, did not attempt to

find a source for the contamina- -

tion. However, the Nonconnah
location for the sampling was se-
lected because it is below
MAPCO PETROLEUM Inc.’s re-
finery on West Mallory — a-fa-
cility officials believe could gen-
erate dioxin.

Dioxin is the generic name
given more than 200 chemicals
that include some of the most
toxic artificial compounds.
Some types are so virulent to ani-
mals, particularly rainbow
trout, that barely detectible lev-
els can cause fatal tumors.

The chemicals’ effects on peo-
ple remairc largely unknown,

but the U.S-Environmental Pro- |

tection Agency considers dioxin
a probable human carcinogen.
Marshall Hyatt, an environ-

.{of the problem.

From Page B1

Creek

cal of what we’ve seen” during
five years of dioxin testing
across the nation.

The key finding from the local
samples taken last August was
that catfish fillets contained an
average concentration of 7.23
parts per trillion of dioxin.
That's higher than any other fil-
let measurements from three
Tennessee sites included during
the most recent round of testing,
but far less than some previous

| samples taken from the Pigeon

River near the Tennessee-North
Carolina border. :

The EPA said a person who
eats a yearly average of five
pounds of fish containing at
least 7 parts per trillion of
dioxin increases the risk of can-
cer by 0.01 percent, over a 70-
year lifetime.

Rick Sinclair, deputy director

-] of the Tennessee Department of -

Health and Environment'’s Divi-
sion of Water Pollution Control,

.| said that although the findings

are troubling, he’d like to see
more sampling before arriving
at a conclusion about the extent

He said it’s impossible to deter-

mine the source of the dioxin.
The Nonconnah receives sur-
face runoff from South Memphis
industries including MAPCO,
Refined Metals Corp. and Ameri-
can Resource Recovery Corp.
The companies generally have
been in compliance with their
discharge permits, but the per-
mits do not require testing for
dioxin.

However, Hyatt and Sinclair
said MAPCO is a possible source.
They said recent studies in Can-
ada found refineries using pro-
cesses similar to MAPCO's can
generate dioxins. '

Robert Alexander, MAPCO's
vice president for refining, said
he’s heard of the Canadian stud-
ies but knows of no dioxin prob-
lems at the Memphis refinery.
The facility sends most of its
wastewater into city sewers,
with surface runoff funneled
into Nonconnah and McKellar.

“Idon’t have any reason to be-
lieve that dioxins are coming
from anything that we're do-
ing,"” Alexander said.

The results released Tuesday
involved 10 sites in six South-
eastern states. The highest
dioxin measurement in fish fil-
lets was 22.8 parts per trillion,
found in striped bass in the Big
Sandy River at Catlettsburg, Ky.

MEMPHIS, WEDNESDAY, MARCH 7, 1990
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Studles Set ['0ne Water Plant Closes -- ‘But No Shortage 'Yet'.

For Route
To 1-40

Corridor and environmental
itudies for an improved route
rom Collierville to Interstate
0 will begin soon. The pro-
rosed route will take the gener-
i1 direction of Collierville-
wrlington Rd. (State Route 205)
rom Collierville north to 1-40,
ccording to Howard Wilson,
ransportation director for the
‘ennessee Department of -
‘ransportation.

ilson told The Herald 17.6
1iles of road from Collierville
o {I-40 would eventually con-

t with Paul Barrett Park- -
ray, which will run from

By Dalsy Fontaine

Elevated levels of
trichloroethylene (TCE) in two
water welle at the rear of the
Carrier plant, where a TCE
spill has occured, caused Col-
lierville to shut down Water

Plant

-n-\\...

By CIark Ponoous

City Administrator Steve
Schertel said Water Plant No. 1
‘on Main St. produces enough
water per day to meet the
town's needs through February.

James Mathis, director of
Public Utilities, said no con-

- Thursday February 15, 1990

Water Plant No. 1 on Main St.
The two wells there are the sole
source of water for Collierville
at this time, he said, along with
stored water in a reservoir on
Distribution Parkway.

The addition of two new

ination has been Mfor Water Plant No. 3 on

The plan is for thia tn ha Aana

coolan-

ton Hioch ® Jamea Howvelin

THE COLLIERVILLE HERALD M

Serving the county since 1870.

Frank Rd. will give the town a
net increase of 3.6 million gal-
lons of water a day and more
than enough water. The Frank
Rd. facility is under construc-
tion, but one of the wells can be
put in service in March.

" achan! haard anAd the connty

There is no need for Col
lierville citizens to conservd
water in the immediate future
Schertel said. If there is ang
abnormal delay in opening th
Frank Rd. plant near the Col
lierville Middle School, conser

Continued on Page 2

iigh liddle School
To Swap Sites, Under New Plan
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1 ‘!Water Plant CIoses—No Shortage Yet

atinued from Page 1

' 1 may become necessary,
he _.id.
A well near the Shelton Rd.
waste treatment plant will sup-
lply the water for the plant ini-
tially. The Collierville Board of
Mayor and Aldermen has
already approved the early
start of a second well which will
also supply the Frank Rd.
plant. Ben White, engineer for
he project, said the well will
ost around $100,000 and was
budgeted in the bond issue
which funded the Frank Rd.
klant. However, it was not
xpected the well would be
needed so soon.
"Time is very critical in this
atter,” White said. He hopes
to have the Frank Rd. facility
eady on a temporary basis in
[Iarly March and fully opera-
ional by'July "if all goes well."

The town's fire fighting
apacity has not been threat-
ned. Schertel said. State

re, :ments are 20 pounds of
ressure per inch at the taps.
lle gaid all plugs tested have
een found to have 40 pounds
of pressure per square inch.
owever, residents in some
Iarts of town, especially the
west end, may experience low
ressure durmg peak use pen-
ds.
i Schertel said he made no

.announcement about the clos-

cause the town got only oral
dication of the rise in the
TCE from ENSAFE, Carrier's
vironmental laboratory, Feb.

. On Feb. 7 he said the west
well, which had been closed
own since October because of
‘ rise in contamination, was
ed onfor a test. "Samples
were taken and oral statements
E:too high contamination were

Eg of the plant until Monday

eived on Friday. It was obvi-

s late Friday afternoon that
both wells (at the Byhalia
" would have to be closed.

w.. unable to get in touch
with members of the Col-
ierville Board of Mayor and

" Aldermen until Monday m,.."

order to confirm the closing of
the wells," Schertel said.

For a number of years the
contaminant has been found in
water coming from the Byhalia
plant, adjacent to the spill site
at Carrier Plant on Byhalia Rd. -
But the contaminant level has
never gotten so high. Several
TCE spills have been repcrted
by the plant, tln latest in 1986.
The spill area has been

.declared a &
the Tennesso%ﬂealth Depart-
ment and the: Environmental
Protection Agency. _

»Levels of TCE in both wells
at the site have been continual-
ly rising since ‘October, Schertel
said, but treatgd water deliv-
ered to Colliemdille users has
never gone above Tennessee
Health Departments allowable
level of § partrper million gal-
lons.

TCE levels in the east well at
the Byhalia plant were moni-
tored at 12 parts per million in
October, 15 in November, 25 in
December and*31 in January.
Treated water in that well reg-
istered 4.5 per~million gallons
in January.

Schertel said the west well,

when tested -Feb. 7, produced
treated water with a TCE level
of 8. 9

T ?'

olal

4Py family attends Central Church.
8 or 755-3875.

Collierville, TN

- Fund site by

Green - L {:}:

~ welcomes

~  MIKE SEAY- - - -
TO THEIR STAFF

ike joined John Green & Company Realtors in June 1989. A graduate of
phis/West Tennessee Professional School of Real Estate, Mike is a member of the
nphis Board of Reaitors, Tennessee Association of Realtors, and the National Associa-
of Realtors. Contlnumg his professional growth, Mike is currently working toward the
duate Realtors Institute (GRI) cenification.
A verteran of the United States Air Force, Mike served in Vietnam, Guam and Thailand.

is married to the former Cheryl Anne Waide of Memphis, and they have two daughters, Azure, 7, as

.\‘\{l"t

Whlte sazd of the plant
"There is no quick fix. The
state and EPA will have the say
about when the plant should
reopen and that will take time."
He estimated the plant will be
down about a year.

When asked why the plant
should not be permanently
closed, he said, "I hope it's not
shut down permanently. So
does the health department -

for two reasons. The plant is]-

needed in that spot. Itisin a
good position to serve the area,
including Delta Beverage

.Group (which will begin a large

expansion program across the
street from the water plant in
early spring).

"The other reason is that it is
advantageous (according to the
health department) to keep the
wells pumping so the TCE con-
centration will be drawn to one
area and treated there.” White
suggested taller aeration tow-
ers could improve removal effi-
ciency and put the wells back in
compliance. '

One scientific explanahon for
the sudden rise in the TCE lev-
els is that the residual contami-

nants were washed into the -

water table after the ground,
frozen to a level of halfta foot
for two weeks, thawed and
became friable and allowed the
release of the pollutant.

. by Lounty. <+~
$Perking laJc
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in the 1970s a
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f Moscow, hac
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- Yley is missing, 1
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ike invites his friends, customaers, clients and business associates to call him with any real estate

John Green & Co., Realtors
110 N. Main Street
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\ oy .Q )‘49-’;“ A b
5 manager for the Health Depart

By Clay Balley 45

g and Tom Charlier - ..
aJV The Commercial Appeal . - & .
" Collierville'will have only one:

water well in operation through
July. Residents may face water -
rationing if there 1s a dry spring.
Collierville closed its Byhalia:
Road water plant Feb. 6 when .-
unacceptable levels of a carcino- .
gen, trichloroethylene (TCE),:-
were detected in its water sup-
ply. TCE is a solvent used for dry.
cleanlng and removing grease.
Helyn Keith, pollution control

~

1
-~

ma

a'.

ment, said the Collierville oonta-

- mination does not appear to be a
‘threat to the water supplies of
- Memphis . and other She!by

County communities. “We feel

like it’s very localized,” she said. "’

. Officials in the eastern Shelby
County town of 16,000 had hoped "
to ease a potential water short-
age by using water from the
Frank Road. reservoir while a -
water treatment plant was built
at the site. But City Administra-

the resen_'oir is not usable until -

" Health and Bn
-believes the TC

;_- 11m1t v

plant construction thet '
‘pleted in July.’ S
A state official, mes.
‘said the incred® ir il
“ant levels “is not all4 "
a development.” i
Mg O'Neill, field offiy - i!‘ﬂ
a for the epartyl’
men
sion of Water Su lgply inJ
infiltr:
roundwater from an o
y Carrier Corp. waste po
chemical apparently mo»

- ly through soil and clay
tor Steve Schertel said he ;.
learned late Monday night that:- ...
:groundwater and the

“I] assume what's hapﬂ
that stuff soaked
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Collicrville shuts water p

. By Clay Bailey
The Commerclal Appeal

- Collierville has shut down one
of the town's two water plants
after discovering increased lev-
els of a suspected carcinogen.
Collierville City Administra-
tor Steve Schertel said Monday
the closing of the Byhalia Road
treatment plant a week ago came
after both of the plant's wells
showed : increased levels of
trichloroethylene (TCE), a sol-
vent used in dry cleaning and
the removal of grease.
He emphasized that -no water

has been distributed to Collier-
ville water customers.

Schertel said the town's re-
maining downtown plant can
rroduce enough water for Col-

erville over an entire day, but
some of the town's 16,000 resi-
depts, particularly those on the

egt side of town, could exper-
ience decreased water pressure

with a dangerous amount of TCE -

during peak demand hours.

He said tHe city had received
one complaint about inadequate
water pressure since the plant
was closed Feb. 6. The town is
not imposing any cutbacks in
water use because of the shut-
down, Schertel said.

The TCE first was discovered
in August 1986 and is suspected
to have come from the nearby
Carrier Corp. plant. The conta-
minant was detected in the wa-

ter system during a follow-up in- -

vestigation to a 1985 TCE spill at
Carrier, Collierville’s largest
employer In 1986, Carrier offi-
cials confirmed there had been
two TCE spills at tbe plant since
1979.

Collierville contlnued to use
one of the wells at the Byhalia
plant because the amount of TCE
in the treated water customers
used was well below the S parts
per billion state health officials
consider dangerous.

But over the past several
months, the level in both the

after chemical level incre

treated and 1
creased. In
said, there w
lion in the w
January tests
ficlals reveal
lion in the )
parts per bill
ter.

Schertel sa

-cials tried to

at the' Byhali
tests showed !
in the untret

parts per bil
treated — we
levels.

The town

treatment pla)
tion on Frank
ating in July .
increased sun
the meantime,
receive a t
from the stat
from a new we

,t0 an existit

Frank Road at
water for distr




The Co

‘Super Fund

Site May
Carry Road

_.The Environmental Protec-
tion Agency will hold a public
meeting in Collierville to dis-
cuss the Carrier Super Fund
sité in the near future, accord-

_ing to City Administrator Steve
-Schertel, but a date hasn't been
“sef.

"The city is interested in
using the site, along the north
edge of Carrier property, west-
of.Byhalia Rd., as right of way
for an extension of S. Rowlett,
Schertel said.

‘He and a delegation from the

_Collierville Board of Mayor and
-Aldermen visited the offices of
.the Tennessee Division of

Health and Environment, Divi-

‘sion of Super Fund in Nashville
‘lagt Thursday.

The agency told the group
that there doesn't appear to be

‘any threat to the health, safety
‘and welfare of the community

inthe area where trichloroethy-

'1ene was spilled several years

agb "They just are exercising

tlous concern,” Schertel

"A Super Fund site is not

meant to stop good ideas.

Yqu re just a little more cau-
tiqus with them.”

TWhen the EPA meeting is
had here they will be talking to
pedple of the community and
chpckmg on the test sites which
hdve been dug for testing in the
agen, he said.
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EPA To Check
Wells For TCE

COLLIERVILLE — The EPA will be checking private wells
within a one to three mile radius of the Carrier Corp. as a part of
the ongoing investigation of the TCE leak in the water system
there. However, according to Felicia Barnett, a remedial project
manager with the EPA, investigators do not expect to find private
well endangered by any TCE contamination. :

TCE (Tetracholoethyene) is an industrial degreaser that began
showing up in the raw water at the city's water plant no. 2 in
December of 1988. At that time the wells were ciosed. In March of
1989 TCE levels had reached as high as 9.73 parts per billion in
untreated water. The allowable level is 5 parts per billion
according to government standards. in April of 1989 the city
installed $20,000 in scrubbing equipment bringing the TCE level in
treated water to .5 parts per billion. The TCE came from two spills
at the Carrier plant, located south of the well sites. The spills were
of 2000 gallons in 1979 and 500 gallons in 1985.

According to Barnett, because the city well is so close to the
Carrier site, and because it draws such a large amount of water,
not much water escapes the area to ever enter private wells.
Normally wells within a one to three mile radius would be checked,
depending on the ground water flow. The closer wells will
probably be checked first. If, as suspected, nothing is found in
these, investigators would not check the ones further away, since
that would also rule out any contamination in those.

Within the next two weeks EPA officials will meet with

representatives from the city and Carrier to discuss getting-

information out to the public. According to Barnett, a site, possibly
the library, will be set up complete with documents acquired

through the state investigation, and telephone numbers where

more information can be acquired. These would be availabte to the
public to read and to copy. It is anticipated that this public access
center wouid be set up within one to two months, no later.

The public wells are routinely checked by the state and city to
insure that TCE levels are acceptable.

1
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$280,000
Carrier Gift
Pays Cost

By Daisy Fontaine

A gift from Carrier Corp. of
some $280,000 for rehabilitat-
ing two water wells at the
town's Byhalia Rd. water treat-
ment plant will allow the plan
to be put back into service b
about Mar. 12, according t
Mayor Herman Wright Cox
The gilt is the result of a Mon
day meeting which include
Cox, City Administrator Steve
Schertel, members of Col-
lierville's engineering firm,
Fisher, Phillips, and Arnold,
and Carrier Corp. executives.

the Carrier plant and are con
taminated by trichloroehtylen
*1  (TCE), spilled there severa
years ago.

The wells were closed Feb.
31  after sampled water reached an
all-time high level of TCE. The
petroleum-based cleaning agent
was found in the wells several
A years ago. TCE spills have
been reported from the Carrier
plant near the two wells, the
latest in 1986.

Continued on Page 3

The wells are located behind -}

A crowd gathered lncludlng police and paramedlcs when the 1988 Honda, driven by 15-year-old
Jessie Whitten, crashed into the white 1988 Toyota Corolla o: Elaine Walker, pushing her car into a

n#ﬂ,

1981 Oldsmobile driven by John Nelson on Main at Poplar. No one received major injuries.

15-Year-Old Driver In Wreck

Jessie Whitten, 15, of Col-
lierville, was charged with
opposing traffic, driving with-
out a license, and making an
improper right turn when he
made too wide a right turn onto
Main St. off of Poplar Feb. 15,

-and precipitated a three-car

pile up, according to Collierville
Polic‘?.)

Whitten, westbound on
Poplar, hit the car of Elaine

+- Former Vice Mayor

- Found Unconscious
D "vesidentin the banks finan.

Walker, 23, of Cordova, which
was stopped on Main in the left
turn lane awaiting a change in
the traffic signal; and Mrs.
Walker's car was pushed into
the car, of John Nelson, 28, of

Rossville, which was in the
right turn lane on Main, police
said.

Mrs. Walker had minor
injuries to the left side of her
head, police said.

Houston Named President
Of First Tennessee Bank

.Randy Houston is the new
president of First Tennessee
Bank, Collierville. He fills a
position that has been vacant
since last fall.

Houston joined First Ten-
nessee in 1972 and was a vice

"My wife, Ginger, and 1 are
looking forward to getting
involved in this community,”
said Houston. "Collierville has
a lot going on, and this is an
exciting time to be here. People
are the key to success in bank-
ing, and here at First Ten-

nessee Colhervnlle we have a
v A Aadicratod ataff that

E Col (reewi] le Ty
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arles K. Bassett, a pilot with Federal Express,
orman's fourth grade class at Colllerville Ele-
1d talked with the students about pliot equip-
8, and treated them to a fiim of the infamous
: Alr Force Thunderbirds. Fourth-grader Starry
's student volunteer.

1it-Down of Pa_t_ty

loatie Madi-

relations
ibody, said
eed to have
on hand as
ne showed
wailable, in
rity guards,

principal,

{ he had no

ned at the
out of hand.

. ority is not

wchool, and
1 do with the
Iso said he
ls from par-
heir anger
r teenagers

sphere.

The incident came in the
same week that Juvenile Court
officials released figures show-
ing that students at German-
town High School faced more
alcohol-related charges than
those at any other school in
Shelby County.

Several seniors, who wished
to remain anonymous, said the
party wasn't supposed to be
like that. They said underclass-
men trying to show off caused
most of the chaos, Several of
the seniors said they are wor-
ried now about whether they
will be allowed to have a prom.
And, they are worried about the

future reputation of German-
t~wn Hich School.

e

Continued from Page 1

A temporary aeration tower
to be installed first will be used
to put the plant in opeation by

- Mar. 12. Schertel said the

tower should be in the city by
Monday.

-Two air stnppmg towers,

. measunng 30 feet in height by

five feet in diameter, will be
installed permanently and
should be in operation by May..
The towers are described by
Ben White, engineer for Fisher,
Phillips, and Arnold, as the
most effective, simp]est and
least costly prdcess for removal
of TCE.

Cox said, "The town will not
bear any of the cost. Carrier
Corporation voluntarily
approached us and offered to
pay for all needed improve-
ments."”

White told The Herald that
the taller aeration towers at the
Byhalia plant will remove 98
percent of the TCE in the
water, He said both the Ten-
nessee Department of Health
and Environment and Carrier

‘83 Teen Alcoho
Cases Reported

Continued from Page 1
lierville Middle School. He
again attributes that low num-
ber to the fact that some of
these people live outside Col-
lierville,

Juvenile Court statistics
showed Germantown High the
county leader in alcohol viola-
tions with 122,

Other leaders in order were:
CBHS, 52; Kirby High School,
27; Ridgeway High ‘School, 26;
Briarcrest High School 24;
Millington Central and
Raleigh-Egypt High, 21; MUS,
19; Bolton High School 18;
White Station High and Col-
lege/University School, 17;
Craigmont High, 16; Central
High, 15; Kingsbury High 13;
Bartlett High and Overton
High, 12.

Germantown High had only
23 drug violations. Memphis
inner city schools were leaders
in drugs. Humes was the lead-
er with 67 violations.

Will Be Corrected

Corp. would like to hav:
wells operational becaus:
TCE concentration wil
drawn to that area and tre:

The towers will return
plant's production to 1.4 mi’
gallons of water per day.

"Tennessee Departmen
Health and Enviroment is |
aware of the situation and
agreed to expedite approve
the plans. While all work
be completed by firms ur
contract to Carrier, the w
will be inspected and appre¢
by the town's engineering fi1
Schertel said.

The town is currently ope
ing off three wells at the N
St. plant, with a total capa
of 4.17 million gallons per «
James Mathis, director of F
lic Utilities, says the wellsh
not been taxed so far. The’
toric peak for water output
been 4.6 million gallons
day, he said, and that was ¢
ing a drought.

Mathis said, "Any water s
ply can be cleaned to the pc
that it is safe to drink and g
tasting. With this enhancem
to our system, we will be abl
produce treated water wh
far exceeds federal, state ¢
local standards.”

The city will have a tota’
seven wells with a maxim'
flow of nine million gallons : -
day when the Frank Rd. pls
with two wells, goes on line ¢
manently. White said the pl
should be operative in <t
with temporary use expected
early March.

Mathis said he has had o
one legitimate complaint abx
low water pressure since t
city's water production h
been limited to the Main !
plant. He said two or thr
other complaints in the nor
ern sector of the town proved
be partially closed meter val
at the homes.

"We are more than ju
happy with Carrier,” said Cc
"We were in trouble, facing pe
sible water shortages and t
prospect of slower growth f

- our community. They are go

corporate citizens."
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Traces of solvent are discovered
in Collierville’s water supply

No tainted water
reached customers

By Clay Bailey
Statt Reporter

 Water tests conducted by Collierville and state
health officials have revealed traces of a solvent

in one of the city's water sources, but apparently”

none of the contaminated water has reached the
town's water customers
State health officials would not contirm the con-
tamination by trichloroethylene. a solvent used in
drv cleaning and the removal of grease, but u press
conterence on the subject is scheduled for today.
However. Collierviltle officials confirmed last

: might that TCE was found in two wells at the

town's waier well freld near Byhalia Road when

the tests were conducted last month and last week.
The contaminant atfects one of the wells and pos-
sibly a second. !

“The contaminant was tound in the “raw” water
in the wells, said City Administrator Jay Johnson :
and Mavor Herman W. Cox. but the treatment pro- i
cess apparently eliminated it. They were uncer- }
tain how the solvent got 1nto the wells. :

“The treatment process includes lime. chlorine, |
fluoride and aeration.” Johnson said. "It apparent- |
ly is removing the contaminant.” |

Town officials stressed there is no indication of |
TCE 1n the water svstemn or in water distributed to !
the public after regular treatment processes. :

Cox and Johnsan said one of the wells near By-
halia Road has been shut down except for testing
purposes since the city learned Qf the problem. ,
They said the city also has begun tests to try to find
an adequate well in another area of the city. If the

Please see COLLIERVILLE, Page A12
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From Page A1

Collierville

other studies, including one involving rats. found
no cancer risk. _
Dr. Czajka <aid TCE. when diluted in large

town finds an adequate water supplv. there could
be an emergency meeting of the Board of Alder-
men to fund the project. '

Collierville has two well fields that serve resi-
dents — the field near Byhalia Road. south of Pop-
lar. and one in the downtown area. The downtown
water fields are the primary source of the town's
water supply. but growth has pushed the system to
the point where the Byhalia wells are operating
much of the time.

Testing on some private wells in the area will be-
g1n today. Johnson said.

Dr. Peter Czajka. director of the Southern Poi-
son Center and associate professor of clinical
pharmacy at the University of Tennessee at Mem-
phis, said studies have indicated there is little risk
ot TCE causing cancer. Although one study found
that TCE caused cancer in laboratory mice. he said

amounts of water. poses little threat of poisoning.
Concentrated. 1t can produce symptoms includiny
skinirritauon, rashes. a flushing sensation on thie
skin, headaches and nausea. he said.

Shelby County health officials said yesterdav
they had received no official contact from anyone
on the possibility of contaminants. Richard Swig-
gart, acting director of the Health Department,
was concerned about the lack of information his
office received on the sampling.

“We would like to be involved in the investigu-
tion and identification of the problem in order to
determine the extent of the contamination.” Swig-
gurt said late vesterday afternoon. )

“If there is to be any sampling of private wells in
the community, it is our intent to participate and
if that's impossible we will mount an investigation
on our own. :

;
|
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PUBLIC INFORMATION MEETING
FOR THE
CARRIER AIR CONDITIONING
SUPERFUND SITE

Thursday, April 30,
7:00 p.m.

Memphis/Shelby County

Public Library
91 Walnut Street

Collierville, Tennessee

WEBER, MORROW, OATES & SANDERS
COURT REPORTERS
Suite 1410 - 165 Madison Avenue
First Tennessee Bank Building
Memphis, Tennessee 38103
(901) 528-1168
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2
PROCEEDTINGS

(April 30, 1992; 7:00 p.m.)

MR. TAYLOR: PFirst of all, I would
like to welcome everybédy to the Carrier meeting
tonight. I know it takes away from your personal
time to come to public meetings like this. We
_appreciate you coming. I hope we can answer the

questions that any of you may have tonight.

My name is Harold Taylor. I am the‘Chief
for the Tennesseé/Kentucky Remedial Section of the
EPA, Environmental Protection Agency, Region 1IV.
Our offices are headquartefed in Atlanta,

Georgia. There are ten regions across the United
States in the Environmental Protection Agency.
Region IV is located in Atlanta.

From the Atlanta office we control the
eight southeastern states for the Environmental
Protection Agency. We work in Alabama, Georgia,
Mississippi, Plorida, Kentucky, Tennessee, North
Carolina and South Carolina.

We are here tonight to talk about the
Carrier National Priorities List Site. The way
the meeting is going to be held tonight is -- we

have an agenda. I hope everyone has gotten copies

of the handouts up front. If you do, there is one
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of them that has gdt the agenda right up front.
This will have the handouts that will be used
later on to talk about the Remedial Investigation
and the Feasibility Study that has been done on
the Carrier Site.

There is alsq a whole slew of additional
handouts that tells you about the Superfund
process, and a little bit about the contaminants
at the Site and the proposed plan that we are here
to discuss tonight, et cetera. So, please, if you

have not, make yourself available to all of the

.copies that are up front.

We have a court reporter here tonight,
Darlene, and she is going to be taking down
everything that we say so that we have.a record of
the meeting tonight. Like I said, we are going to
run about an hour presentation, or hopefully less,
if we can do it. Then we are going to turn the

meeting over to questions and answers. I will

moderate that.

In order to get through in an hour, what
I would ask everyone to do is to hold yo#r
questions until the end of the presentation and
then we will stay here as long as is needed to

answer your questions. With me here tonight, we
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have a number of people. I would just like to
introduce a few of them.

With the City, Steve Schertel, the City
Administrator. Steve, I appreciate you coming.

We met with ﬁhe mayor earlier today, and Steve, to
kind of go over what we are going to present
<Lonight..

James Mathis, the City Director of the
Public Works Department.

Beth Brown. Beth is the Remedial Project
Manager at the Environmental Protection Agency.
She is the.one that is responsible for the
day-to-day activities of the Carrier Site for the
Environmental Protection Agency.

Suzanne Durham. Suzanné Durham is the
Community Relations Coordinator. She works at the
EPA, Region 1V, with-Beth and I. She is
responsible for the community relations at this
Site and other National Priorities List sités._

Lee Thom;s. Raise your hand. Lee is a
hydrologiét in the EPA’'s Water Division. He is
here tonight to hopefully answer any of your
questions about ground water.

Glenn Adams. Glenn is a toxicologist,

and he is also in the Water Division. He is here
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to answer any questions about the public water and
health affects and those kinds of things.

Pete Raack. Pete is an attorney. He is
with our Office of Regional Counsel at the
Environmental Protection Agency, Region IV. He is
here if you have any questions regarding the law
or the statute or matters of those sorts.

Jordan English. iThere we are. Jordan is
with the State of Tennessee. He is wifh the
Division of Superfund. Hopefully, if you have any
questions about the State’s activities, Jordan can
answer them.

Ed O‘Neal. Ed is with the State of
Tennessee with the Drinking Water Division, so he
is here to answer yoﬁr questions that you might
have about the State program in that regard.

So I think we have got enough people here
to answer the majority of your questions. If we
can‘t, Qe will certainly take them down and get
-back with you. Again, to go over the agenda, we
are just basically going to -- I am going to go
over the Superfund process in general with you.

| lBeth will go over the Site background and
the Remedial Investigation that was conducted at

the Carrier Site. Beth will also go over the
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results of the Feasibility Study and the EPA's

"recommended alternative. She will tell you a

little bit about what we are proposing next for
the Site. Theﬁ Suzanne Durham will talk about
community relations at the Site. Then we will
basically open it up for questions and answers.
- .Let me explain just a little bit about
Superfund and how it is funded. Congress, in
1976, passed a law, the Resource Conservaﬁion and
Recovery Act; to regulate hazardous wastes, as it
is generated at plant sites. That, obviously, was
only a regulation that éovered hazardous waste as
it waé generated after 1976. Actually, the
regulations to regulate hazardous wastes that were
promulgated after that statute were only developed
in 1986.

But it left sort of a'gap. There were no
laws to cover dump sites of hazardous substances
that were created before that statute was put in
place. So in 1980 they passed the Comprehensive
Environmental Response, Cbmpensatibn and Liability
Act, dr what is commonly known aé Superfund, to
cover sites that were created before the
legislation was‘put into effect to regulate

hazardous wastes.
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It provides a broad fedéral authority to
respond to known releases or potential releases of
hazardous substances. The funds or the monies
that run the program are generated from the
chemical and pet?oleum industries. Again, a lot

of the information about Superfund, in general, is

in several of the handouts up front, so if you

need more information, certainly, refer to them.

The trust fund itself, which was put in
effect to run the Superfund Program, in 1980,
Congress passed the statute, and they funded it
with one point six billion dollars, and that
statute ran out actually in 1984; In 1986, they
amended the trust fund and added another éight
point six billion dollars. In 1990 they amended
the fund yet again and added five point one
billion dollaré. That current funding lasts until
1994.

Now, in addition, when this funding is --
let me explain a little bit. This fund was really
meant to be a sort of self-perpetuating fund. The
EPA or Congress recognized that there would be
certain abandoned sites where there were no known
potential responsible parties, where the

government would have to go out and actually spend
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federal dollars.

They also realized there would be a lot
of sites where there were potential responsible
parties, where we could recoup monies that were
spent and actually go back into the fund. So

every year we actually spend money, but we recoup

a lot.

Right now, we are running about seventy
percent of our sites nationwide are going what we
call potential responsible party lead, where the
potential reéponsible parties; the generators, the
transporters, the owners, the operators of the
site, are actually paying for the cleanup, and not
the federal government.

The Superfund strategy is, basically,
control of immediate threats first to clean up the
worst long-term contamination probléms first, to
emphasize enforcement, to seek new technologies,
and to improve the efficiency of program
operations, and to welcome the community’s ihput
all through the process.

As I started this speech out with, in
1976 hazardous substénces or hazardous wastes were
not regulated at all in this country, by any

specific statute. So here we are in 1992, the
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technologies that we have are developing along
with the regulations. 1In fact, they are
developing a little bit behind. So it is
basically a new technology.

Again, to respond to all of those
releases, there are basically two main authorities
An thé Superfund Program. The first is the
removal authority. That gives the EPA the
authority to respond to immediate health threats;
drums that are out leaking in a field that;kids
can be exposed to.

The other authority is what we are here
to talk about tonight. That is our remedial
authority, which gives us the authority to respond
to 1ong-te£m, potential threats or the threats
that don’t cause any immediate human health
problems or environmental préblems, but if left
unattended would in the future.

Again, removal actions may.include
building fences, removing drums, providing
alternate water supplies, and relocating residents
that are affected by a site. Nationwide, the
Agency has conducted over two thousand removals.to
date, and over four hundred in Region IV.

The Remedial Action that we are here to
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talk about tonight has two maih phases. | Oné is
the Remedial Investigation and Feasibility Study,
which we are here to present.tonight, essentially,
where we go out and find an extent of a problem
site and then a Feasibility Study is to basically
detérmine what technologies are appropriate. for

that type release.

The Remedial Design or Remedial Action 1is
the second major phase of the Superfund Program.
That’'s where we will be a little bit later in the
program, at the Carrier Site. That is where you
basical;y go out and design the remedy for the
site, and then Remedial Action is where you
actually implement that remedy.

The EPA learns about hazardous waste
sites from a number of avenues. Obvioﬁsly,
through reports of generators, haulers,
transporters, citizens’ complaints, routine
inspections that the Agency goes out on, et
cetera. Occasionally, the mayors of towns tell us
about releases of hazardous substances. I notice
that tﬁe Mayor snuck in there in the back. They
occasionally let us know about sites.

Preliminary assessment is basically the

first phase of site identification. Jordan
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English, for example, gets involved in a lot of
these where someone will call in and complain
about a site and.give the EPA information about a
site, and we will go out and basically do a kind
of a windshield, walkover inspection to see if
there is a problem or there is not a problen.
.Nationwide, we have done over thirty

—

thousand preliminary assessments of uncontrolled

hazardous waste sites. Of those, about nineteen

thousand required no further action, and in the
remaining eleven thousand it required site
inspections.

Site inspection is basically the second
phase of a site identification, where you go out
and actually collect samples, evaluate
environmental data; soil, air, water, whatever the
particular media is, to see if further action is
warranted. After the site investigation, the site
will be considered for the National Priorities
List. |

?o go on the National Prioritieg List,
every site is ranked using a hazardous ranking
system, which is a little hard to explain, but it
is Basically a system where you give points to a

site based upon the hazards that are posed to the
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health, the public health and environment. It is
a numerical system where it allows the EPA to rank
sites and hopefully work on the Qorse sites

first.

Every site that goes on the National
Priorities List has to exceed a score of
_Ewenty-egght point five to go on the National
Priorities List. Again, this is ﬁhe slide that
more or less explains what the hazardous ranking
system is. 'Again, it is a numerical system where
sites are ranked on releases to groundwater,
surface water, and air. Those scores are put
together. A lot of what impacts is the number 6f
people that are living around the site, the number
of residents that may be exposed to that
particular release, and any sensitive
environmental habitats.

Again, the National Priorities List is a
list of the nation’s highest priority list sites.
We update it on an annual basis. Currently, there
are a little over twelve hundred sites on the
National Priorities List. We are adding,
nationwide, about one hundred sites a year.

In'Region IV, the eight southeastern

states currently have one hundred and sixty-three
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National Priorities List sites. One of the things

that is important about the National Priorities
List is only the sites that are final on the
National Priorities List are eligible for funding
out of the federal program.

This is just a little rundown to tell you

what we are doing nationwide. There is
approximately twelve hundred sites. Sixty-three
have all the cleanup actions completed. Two

- hundred and seventy-two have the cleanup work

underway. One hundred and fifty are currently in
Remedial Design. One hundred and fourteen have
the remedies selected.

' Pive hundred and four have the
investigations underway, and one huﬁdred and
thirty-three have been evaluated for immediate
threats, and removal actions, if ;ppropriate, have
been taken. Just for reference, on the Carrier
Site, we are about here in the middle. We are at
the remedy selection stage.

Another question that frequently comes up
is how long does it take to run a site through the
National Priorities List, and the system, how much
does it typically cost to remediate the site.

From the time the site is discovered to the time
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it takes to get on the National Priorities List
and actually begin the cleanup is running around
seven to ten years.

| The average cost of the National
Priorities List sites nationwide is around
twenty-six million. The investigations are taking
_Epproximqtely two years to copplete. Those
investigations are costing approximately one
million dollars to complete. The Remedial Designs
are taking a year to a year-and-a-half, and they
are running about one million dollars to
complete.

I just want to sort of show everybody
where the National Priorities List sites are in
Tennessee. These dots are where we have sites.
You can see.we have four or five.right in this
corner of the State. I will run down what those
sites are. Naturally, we have the Carrier'Site,
here in Collierville.

We have the Gallaway Pit Site, which is
in Gallaway. We have.the Arlington Blending Site,

which is in Arlington, also in Shelby County. We

‘have the Velsicol Hardeman Site, which is in

Hardeman County, but the waste was generated here

in Memphis. Over in Jackson there is the American
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Creosote Site. So there are several sites in.this
-vicinity.
After you get out of this area, they sort
of scatter across the State. There are actually
fourteen sites in Tennessee. Twelve are private,

and two are federal sites.
.All right. Now I will turn it over to

Ms. Brown.

MS. BROWN: As Harold said, my name
is Beth Brown. I have been the Remedial Project
Manaéer for the Carrier Air Conditioning Site for
the past three years, during the time we have been
conducting the Remedial Investigation and
Feasibility Study.

The information that I am about to
provide is only a summary of the past two years
that we have been conducting the RI phase, or the
Remedial Investigation and Feasibility Studyf If
you want more information, more detailé, you can
find that information in the Administrative Record
that is located right here in the library.

As most of you are aware, the Carrier
Site is located at the intersection of Byhalia
Road and Poplar Avenue. To give you some

background on the Carrier Site, Carrier has been
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manufacturing air conditioning since about 1971.
Trichloroethylene, commonly referred to as TCE,
was used, until recently, primarily as a solvent
to clean and degrease the manufacturiﬁg parts
necessary to manufacture the air conditibners.

Two releases of TCE have occurred near
_the manufacturing plant build;ng in 1979 and
1985. 1In addition, a waste water lagoon, operated
from about 1972 to 1979, apparently accepted waste
that was inadvertently contaminated with TCE and
zinc.

Removal actions weré conducted at both
the former lagoon and also at both the near-plant
spills. Since 1985, groundwater monitoring wells
were installed under the oversight of the
Tennessee Department of Environment and
Conservation.

In 1986, as part of the routine
monitoring, one of the extraction wells, located
at the Town of'Collierville's Water Plant 2, which
is located on the northwest corner of Carrier’s
propeﬁty, was found to be contqminated with low
levels of TCE. Operation of that plant has
continued under freﬁuent monitoring and still, to

this day, does.
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In 1987 and 1988, Carrier conducted a
site investigation under an agreement with TDEC,
and fouhd that the Site’s soils and groundwater
were contaminated. The Carrier Site was proposed
on EPA’s NPL in 1988 and became final in 1990. 1In
1990, due to the routine monitoring, it was
_Boticed ghat TCE was continuipg to increase, but
still below the maximum contaminate leyels. As
precautionary measures, air strippers were
installed to assure that removal of TCE would
occur. |

The EPA conducted an RI at the Site from
1990 to 1992, primarily to determine the nature
and extent of contamination, and also to assess
the risk to human health and the environment.

To give you an idea of the work that was
performed under the Remedial Investigation, as you
can see, we have done quite a bit of work;
thirty-seven groundwater monitoring wells,
eighty-seven surface, and eighty-seven subsurface
soil samples, five surface water samples, and five
sediment samples. As part of our routine
operations during the RI, air monitoring was
conducted at all times.

Well, that is a little hard to see on the
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ovefhead, but if you look at your handout, I
believe.the first one is soil boriﬁgs. This is
.just.to give you an idea of where the soil boring
samples were taken. The next one, that is just as
hard to read, is the monitoring well location map
per monitorihg wells that were installed on the
property. |

The next figure is for off-site property
wells, which you éan probably read a little
better. In addition to the off-site property
wells that were installed, En Safe, under
Carrier’s supervision, also monitored Water Plant
Number 1, and also monitored two or three other
background wells. In addition to that, fifteen
samples were taken from private wells.

What our investigation revealed was that
the contamination was primarily TCE, and was found
in both the shallow and deep aqqifers at levels
above the MCLs. Soil contamination was found in
the 1979 and 1985 spill areas and the lagoon
area.

At this time, Harold,'if you could put up
the map of the Memphis Sands, if you can find it.
It is in your handout, as well.

What we found was contamination migrates
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from soils. This is the lagoon area, and this

"

‘being the plant area, and migrates from the soils

to the shallow aquifer, and primarily flows in

this direction to the area, and this is the clay

formation, and migrates along the top of the clay
to the area where the clay is absent, and then
jlows to the Memphis Sands in.this direction.

We also took surface water and sediment
samples, and we found no TCE contamination or any
other site-related contamination. During the RI,
no air releases of TCE occurred except when we
were using evasive activities; putting in
monitoring wells, or soil borings.

The contaminates of concern in the Site
soils and the groundwater,_as you can see, we have
seven; TCE, DCA, DCE, PCE, vinyl chloride, lead
and zinc. Of those contaminates, the ones that we
are primarily concerned with, and that are.driving
us to take action at the Site, are lead and zinc.

Also, it is -- I am sorry. It is TCE and
lead. As part of the RI, we conducted a
Treatability Study at the former lagoon, which was
soil vapor extraction, and it has been effective
in removing TCE and its natural degradation

products, being DCE.
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As you can see, this is the map showing
the primary soil contaminated areas at the lagoon
area and the 1979 and 1985 spill area.

What we concluded from the RI was, one,
that we needed to prevent ingestion of the
groundwater that was contaminated at or above the
MCLs. We also wanted to prevent further
contamination of the Memphis Sands, being the
soils migratihg, or the shallow groundwater that
is migrating to the Memphis Sands.

We also want to restore the Memphis Sands
aquifer to drinking water conditions, and also
prevent migration of contaminated soils that would
.cause the Memphis Sands to exceed MCLs.

The next step in the process was to
conduct a Feasibility Study. That was conducted
in thé Spring of 1992 to develop and evaluate
cleanup alternatives for the Site. We identified
six possible alternatives, and evaluated using
eight of the nine evaluation criteria. The ninth
criterion, community acceptanée, will be evaluated
during the public comment period.

Technologies we considered for
groundwater treatment were ultraviolet

light-enhanced oxidation. This technology
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converts contaminants using a Cheﬁical reaction
with ultraviolet light to convert contaminants to.
a less toxic form.

Also considered for groﬁndwater treatmeﬁt
is air stripping. This is a technology that
involves contaminated water entering a packed

_Eower, f}owing downward, and Fhe air flow is
upward, volatilizing contaminants from the air.
The treated water then exits the tower and is
either discharged to streams, municipal water
supplies, or publicly owned treatment works. The
air either exits the tower and is treated further,
or it is released to the air with no treatment.

For soil treatmént we considered soil
vapor extractioﬁ. This technology applies a
vacuum stress to soils. The contaminated air
exits the surface or is treated further.

LTTD was also considered. This uses a
low temperature to volatilize contaminants from

the soils, and the volatilized contaminants are

- treated by an off-gas system, and the solids are

then destroyed in an afterburner or collected by a
physical treatment process.
For air treatment, we considered carbon

adsorption, thermal treatment, and ultraviolet
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photolysis. Carbon adsorption, in this system,
vapors are passed through a chamber that contains
carbon. Organic contaminants attach themselves to
the carbon.

In thermal treatment, the contaminants
are heated to such a state that there is complete
‘gestruct;oﬂ. In ultraviolet photolysis, it is the
same as in ultraviolet light-enhanced oxidation.
It uses a different chemical reaction, and can be
used for air treatment.

The disposal actions that we considered
are groundwater discharge and hazardous waste
disposal. Groundwater can be discharged after
treatment to the public water.supply, to surface
water, the POTW, which is a publicly owned
treatment wprks, or reinjected into the Meméhis
Sands.

Hazardous waste disposal, from the
contaminated groundwater that is treated, when you
use carbon, your carbon becomes contaminated, énd
you can either regenerate it or send it off-site
for regeneration or possibly landfill. The soils
that were being treated in the LTTD will not be
remediated in place but removed and either after

treatment placed back on site or shipped off-site
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for disposal.

Using these téchnologiés, we put together
six possible alternatives. Thé first alternative
that we are required by CERCLA to evaluate is if
no action is taken. In this case no action also
considered routine monitdring. The cost for this
glternative was approximately_one point four to
two point two million.

In Alternative 2,-the North Remediation
System is a Treatability Study th;t I referred to
earliér that uses soil vapor extraction at the
area of the former.lagoon. Also considered fbr
groundwater containment and treatment at Water
Plant 2 is the continued operation of the City’s
well filled with air stripping.

Alternative 3 is the same as Alternative
2, but also contains soil vdpor extraction in the
main plant area. The cost for Alternative 2 is
about three to four million. The cost for
Alternative 3 is approximately five poin£ seven to
seven point five million.

Alternative 4 includes everything that
was included in Alternative 3, but also includes

supplemental wells for additional groundwater

containment and also to try and capture
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contamination from the shallow aquifer as it
enters the Memphis Sands. We conéidered for
treatment of groundwater at the supplemental wells
air stripping or ultraviolet oxidation.
Alternative 5 is the same as Alternative

3, except that in the area of the plant area,

where it is contaminated, we will apply excavation

to approximately fifteen feet, and at depths below
fifteen feet use soil vapor extraction.
Alternative 6 is the same as Alternative
4, in that it provides for additional groundwater
containment, and it also applies plant area soil
excavation and LTTD. I am sorry. The cost for --
I don’t believe I gave them for 5, either. The
cost for 5 is approximately six point one to eight

point four million, and for Alternative 6A, nine

"point eight to fourteen point five. For 6B, which

is ultraviolet oxidation, ten to fourteen point
nine million.

The EPA is recommending Alternative 4A,
the North Remediation System, SVE at the main
plant areﬁ, groundwatér containment and treatment
at Water Plant 2, and with supplemental wells,
utilizing air stripping. This alternative will

also include the placement of institutional
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controls on land and water use on the Site, and on
the water use in the general area.

At this time I would like to explain the
institutional controls that we are considering,
and that would be for the shallow aquifer. The
shallow aquifer was not considered a primary

~Eathway of concern. The reason we are concerned
with the pathway is that it does provide a conduit
for contamination in the Memphis Sands.

Thigs is primarily an on-site problen.

The shallow aquifer does have coﬁtamination just
off-site. This county has a Water Quality Control
Board that basically reviews any applications for
the installation of monitoring wells.

At this point we feel that that may be
adequate and no deed restrictions will be
necessary. Also included in this alternative is
periodic monitoring to assess the effectiveness of
the remedy for at least the next thirty years.

The treated water from the extraction
wells will either be; utilized in the municipal
water supply, which at this time we feel is the
best alternative; or discharged to a local water
supply; discharged to surface water; or reinjected

into the Memphis Sands.
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Due to the technologies that we have
considered; air stripping, and soil vapor
extraction, it will be necessary to meet any air
quality standards using off-gas systems, such as
carbon adsorption, a fume incinerator, or
ultraviolet photolysis.

- .Again, we will meet any administrative
requirements for the air emission limitations, the
water quality discharge, any reinjection
requirements and/or approval for the off-site
disposal of hazardous waste, those of:which will
be determined during the Remedial Design.

This is an example of soil vapor
extraction that is considered for Alternative 4A.
Basically, you can see that the extraction wells
are located in the soils and vacuum out or
volatili;e contaminants from the soils and are
forced into the vapor-liquid separator and vacuum
pump, and is either treated further or is released
to the air.

An example of air stripping is water is
forced down through the column. Air blows the
water and volatilizes the contaminants. The water
is released at the bottom of the tower, and the

air is released through the top of the tower,
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either for further treatment or is just released.
The EPA prefers this alternative for the
following reasons: It is pfotective of human
health and the environment. It does érovide
reliable prdtection over time, with minimal risk.

It ensures contamination does not migrate

——

off-site, and will minimize further contamination
of the Memphis Sands.

It does utilize a permanent solution.
Its uses are proven and widely available
technologies. It does reduce toxicity,-mobility,
and volume of the contaminated.soil and
groundwater, and it is cost effective. Lastly, it
satisfies the EPA’s preference for treatment as a
principal element.
) Where do we go from here. The next
step. The public comment period began on April
21st, and will end on May 21st, unless an
extension is requested for another thirty days.
During the next few months the EPA will respond to
the comments received and the responses will be
summarized in a document called the Responsiveness
Summary.
The EPA’'s final choice will be documented

in the Record of Decision, and is anticipated to
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be issued in Auguét of 1992. The ROD, which
includes the Responsiveness Summary, will become
part of the Administrative Record, which is
located here in the library.

After the Record of Decision is signed,
and the Remedial Design and the Remedial“Action,
we will begin negotiating witp Carrier Air
Conditioning, and those should be completed by
November of 1993. We anticipate to begin the
Remedial Action in November of 1993. We estimate
the time to remediate the soils will be three to.
fivelyears, and the time required to remediate the
ground water will be less than thirty years.

Also, in your handout we have also pﬁt my
name, Suzanne’s, and Jordan English, if you have
any questions. At this time I will turn.it over
to Suzanne. .

MS. DURHAM: Good evening. My name
is Suzanne Durham. I am just going to reiterate
some of the things that Beth and Harold have
already told you. We are here tonight to explain
our long-term Remedial Investigation, and to offer
a proposal for cleanup of the Carrier Air
Conditioning Site.

Choosing the final response action is
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probably the most important decision ever made in
the Superfund Site, and when we gét to this point
in the process, we strongly encourage the citizens
who are most effected by the Site to be a part of
that decision—making process. |

We have recently issued the Proposed Plan 
.fact Sheet, which summarizes Fhe findings of our
Remedial Investigation and Feasibility Study. We
also sent the Administrative Record to the
library, to the information repository here in
this library. I hope that you have all ﬂad a
chance to sfudy that Proposed Plan Fact Sheet and
to look at the Administrative Record. If you have
not had an opportunity yet, please do so. Ask us
questions tonight about our presentation, and then
submit your written comments to the Agency.

The comment period began April 21, and
extends through May 2i, 1992. We can grant an
extension if you need additional time to prepare
your comments. After £hé comment périod ends, the
EPA will prepare a document called the
Responsiveness Summary, which will summarize your
comments and our responses to your comments.

After that document has been prepared,

our regional administrator will sign the Record of
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Decision, and both of those documents will be
available to the public in the Administrative
Record here in the Iibrary. We will issue a
notice in your local newspaper letting you know
what our final decision is.

An excellent opportunity for community
-<nvolvemaent is through our Technical Assistance
Grant, or the TAG Program. Congress recognized
that our documents are quite lengthy and highly
technical in nature. We can now offer a grant in
the amount of fifty thousand dollars to a
community group who is interested in hiring.your
own technical advisor to interpret the data that
we generate. There is a fact sheet on the
registration table if anybody is interested in
that.

In summary, the goal of the Community
Relations Program is to keep you informed énd
involved about complex decisions which will affect
you here in the community. Beth and I are your
two main contacts at the EPA. You have our names,
addresses, and phone numbers in your fact sheets.
Don’'t hesitate to call either one of us.ap any

time.

Now I think we are going to go right on
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into the gquestion and answer period.
MR. TAYLOR: All right. Again, I
will leave this on, because we might need it. We

are going to be here until hopefully we answer
your questions or at least know what they are so
that we can get back with you.
- _Since we do have a court reporter here
tonight, and we are trying.to get a record of the
meeting, what I am going to do is ask you to
stand, or at least project your question enough so
everyone can hear and so she can get a good record
of it. |

Also, I would ask you to state your name,
and if you have a name that is difficult to spell,

I would ask you to spell your last name the first

time you ask a question, so we know who asked the

~question.

If you direct your question to me, then I
will try to address it, and if I can‘t, I will get
some of my cohorts here to pipe in and finish it
up.. So do we have any questions?

Yes, ma‘’am, in the back. Your name,
please.

MS. JOHNSTON: Melanie Johnston.

MR. TAYLOR: Go ahead.




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

32

MS. JOHNSTON: I would just like to
know if trichloroethylene is still being used at
the Site.

MR. TAYLOR: No, ma’am. It has been
discontinued in the manufacturing process.

MS. JOHNSTON: Oh, it has. Great.
MR. TAYLOR: YeP, ma’am?

MS. FONTAINE: Daisy Fontaine, from
the Collierville Herald. My question addresses
the toxicity of any remaining substances in the
Collierville system.

MR. TAYLOR: Okay. I will probably
let Glenn Adams handle that a little bit. Right
now, you know, it -~ let me see if I can explain
it. Let me just get the slide right here.

MR. JORDAN: Could you repeat the
questiop?

MR. TAYLOR: Okay. Yes. Go ahead.

MS. FONTAINE: I just asked a
general question on the toxicity remaining in the
aquifers, for both the shallow and the Memphis
Sands, and if anything is continuing to go in the
Memphis Sands. That would have been a better

question.

MR. TAYLOR: If you can see, we
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have -- this is the manufacturing plant. This,

which is, again, hard to see. This is the City of

Collierville well. These are the two main areas

that releases have occurred. Those releases have
occurred, you know, back years ago, in 1979 and
1985, I believe.

Our sampling, on the‘sutface of the Site,
we really didn"t find any surface soils of any
concern. On the sampling in the creek, we didn‘t
find any surface water or sediment of concern.

The concern really is as the contaminants flow
along this shallow aquifer and then are released
to the Memphisgs Sands and then flow back towards
this withdraw well. As they do, of course, the
contaminants that are fairly high in concentration
here get diluted, and as they move here they
become lesser and lesser concentrations.

Then when they are pumped to this well,
those contaminants are stripped off using the air
stripping, and the public water supply itself is
currently okay, safe, not contaminated with TCE.
So the real threat that we are addressing with the
Remedial Action would be if this well would no
longer have the air stripper or if someone were to

stick a well in here and start using this water.
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So we are really addressing not really a
current threat éo much as we are a potential
future threat.

Glenn, do you have anything to add to
that? - | |

MR. ADAMS: I think Harold has
'?robably-answered your questi?n, but what we
did -- you will have to excuse my voice. I am
trying to get over some sinus problems.

As we looked at, as Harold said, the
shallow_soils, where most of these chemicals are
very mobile in the soils, so they don’t stay
around the top very long. They leach with the
rainwater down into the groundwater. We looked at
the soils.

We looked at the current exposures to the
workers on the Site, and future exposures, of
course, to workers, and if some day these
buildings were to be gone, if someone would build
a residence on that. The soils came out to be
negligible and in the risk area. The groundwater
is the significant problem here.

The reason why we want to do something
with the soils is because of the contaminating

groundwater. Not from the risk of humans being
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~exposed to the soils. The groundwater does
present an unacceptable risk for future use.

Right now there is no current risk to the
groundwater on that side of the Site. The only
curre;t risk is with this municipal well, which
with the air stripper, everything is below the
detection limit. In other words, we cannét detect

-

any chemicals in the water that is going into the

system.

MR. TAYLOR: Yes, sir? Did you have
a question?

MR. LACHAPELLE: My name is Norman
Lachapelle, L-A-C-H-A-P-E-L-L-E. I just want a
further clarification on your clay bearing
formation, your Jackson Clay. 1Is that a pretty
good, prominent layer of clay fof the Site?

MR. TAYLOR: I may ask Lee Thomas,
our hydrologist, to sort of describe the clay. I
think this is a pretty good depiction of the clay
underneath the Site.

MR. LACHAPELLE: Okay. I am hearing
that you have not found any TCE contamination in

the groundwater as of now.

MR. TAYLOR: No, sir. There is TCE

in the groundwater right now.
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MR. LACHAPELLE: How far down?

MR. TAYLOR: What is this depth? I
may get Lee to sort of help me here.

MS. BROWN: I think it is about
sixty or seventy feet.

MR. TAYLOR: Sixty or seventy feet.
_ ' ) ~ MR. THOMAS: Sixty or seventy feet,
yes. Do you want me to take over?

MR. TAYLOR: Yes. Go ahead.

MR. THOMAS: Basically, what has
happened, as Harold has pointed out, the
contamination from the soils has moved down. It
has hit the top of the clay, and then it moves
along the top of the clay to the place where the
clay pihches out, and at that point then it enters

the drinking water aquifer, which is the Memphis

Sands.

MR. LACHAPELLE: It has not done
this yet?

MR. THOMAS: There is some
contamination; _

MR. LACHAPELLE: I hear yes, and I
hear no.

MR. THOMAS: There is some

contamination right at the very top portion of the
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Memphis Sands. That is correct. We do have one
deep well that goes down in the Memphis Sands
where we do have some contamination that has moved
off the top of the clay. So the clay is not a
confining zone. It is continuous across the

Site. It does pinch out.

That is one of the things that we are
concerned about, and the reason why we are going
to have additional extraction wells to prevent
additional contamination from moving off the clay
and endangering the Memphis Sands. Also, to clean
up the contamination that is already in the
Memphis Sands.

So that the issue about the contamination
of the drinking water aquifer, the future
contamination, as well as the existing
contamination, will be addressed with a selected
alternative.

MR. LACHAPELLE: So the Memphis
Sands are about three hundred feet?

MR. THOMAS: Right, but the
contaminations in the Memphis Sands is jﬁst where
it has flowed off the edge of the clay layer and
into the upper portions of the Memphis Sands.

MR. LACHAPELLE: Okay. Thank you.
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MR. TAYLOR: I think perhaps the
confusion was we are saying that once this water
is pumped up and treated and distributed to the
public water supply, there is no TCE in the water
at that pqint.

MR. LACHAPELLE: My major concern is
the TCE getting in contact wiph our Memphis
aquifer. That is the major concern.

MR. TAYLOR: That is what this
remedy is going to address, yes, s8ir.

MR. LACHAPELLE: Thank you.

MR. TAYLOR: We traveled all the way
from Atlanta to come here, so surely there is more
than just a couple of questions. Yes, sir?

MR. YEGANEH: My name is John
Yeganeh. That is, Y-E-G-A-N-E-H. I would liké to
know the difference between Option 4A and Option
4B, and why do you then choose 4B, or why do you
choose 4A against 4B.

I also have a second question. You are

mentioning here that you will adopt some air

. pollution control, like an incinerator or carbon

adsorption. If your monitoring shows that you are
over the standards, the Air Quality Standards, are

you meaning the National Ambient Air Quality
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Standards, or what do you mean by Air Quality

Standards here?

MR. TAYLOR: Well, we will have to

meet -- to answer your last question, we will have:

to meet whatever standards apply to the Site.
Under Superfund, we won't necessarily have to get
a permit, but we will have to‘meet the
administrative -~

MR. YEGANEH: What is the standard,
is what I am asking here. What is the standard
you are mentioning here?

MR. TAYLOR: Well, are you in the
Air Program?

MR. YEGANEH: I am in the Air
Program, yes, s8sir.

MR. TAYLOR: What standards would
apply to the plant or to any site, any rules of --

| MR. YEGANEH: There is some National

Ambient Air Quality Standards for the oéone, which
TCE can affect the ozone. Are you talking about
the ozone Natiohal Ambient Air Quality Standard
here? That is what I would like to know.

MS. BROWN: This is a non attainment

area for ozone.

MR. YEGANEH: That’s true.




10
11
12
13
14
15
16
17
18
19
20

21

22

23
24

25

40

MS. BROWN: We will meet those
requirements. |

MR. YEGANEH: So you are not saying
that you are going to have a carbon adsorption or
or fume incineration right now. You are waiting
to see if you exceed-the standards?

MS. BROWN: We don’t know right now.
_;t this éoiﬁt in time, with the current systems in
pléce, the soil vapor extraction at the lagoon
area, and the air stripper, right now the
monitoring indicates we have no émissions over
those standards. |

Now, when we put in the rest of our
systems, we have not done the designs yet. The.
designs will give us the information we need to
know about what type of system we need on there.
We will design to meet those standards.

MR. YEGANEH: Okay.

MR. TAYLOR: Those guestions will be
answered in the Remedial Design.

MR. YEGANEH: Could you answer my
first question, which was the différence between
Option 4A and 4B, and why did you choose 4A.

MS..BROWN: I would be glad td.

Basically, we chose 4A over 4B because air
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stripping is a more proven fechnology; Thére are
associated problems with UV oxidation in that you
have bulb burnout, bulb replacement. The
monitoring is much -- you have to maintain
monitoring much more stringently than you do with
the air stripping.

N ) MR. TAYLOR: Pl?s, you know, because
.this is going to be a pump and treat system, we
may be false pumping. We may be doing a lot of
things to refine the system. With the UV lights,
it is more adaptable, in my opinion, anyway, to a
constant flow type process where you know
day-to-day what your flow in and flow out is going
to be.

In my experience, the air stripping is
just a lot simpler and easier and it meets the
same goals. The price is not that much
different. It is just the implementability of the
system, I guess.

MR. YEGANEH: What were the prices
for 4A and 4B, would you, please?

MS. BROWN: Sure. 4A was five point
seven to seven point nine million, dnd 4B. is six
point one to eight'point four.

MR. YEGANEH: Six point one?
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MS. BROWN: Yes. In the proposed
plan, I believe, if you look, there is an
évaluation table thaﬁ basically explains the
differences between the two. Also, a pilot study
would have to be done for UV oxidation.

MR. YEGANEH: Thank you.

MR. TAYLOR: Are there any other

- hd -

questions?
MR. LACHAPELLE: Yes, 1 have one

more.

MR. TAYLOR: Yes, sir.
MR. LACHAPELLE: Norman Lachapelle
again. The well on the screen, has that been

secured? 1Is that a City groundwater well?

MS. BROWN: I am sorry? Has it
been --

MR. LACHAPELLE: Has the well been
secured? I mean, is it in operation?

MS. BROWN: Yes.

MR. LACHAPELLE: Does it have any
trace of TCE?

MS. BROWN: After treatment, no.

MR. LACHAPELLE: After treatment,
but it has before treatment?

MS. BROWN: That is correct.
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MR. LACHAPELLE: Who is checking --
who is doing the testing? The City?

MS. BROWN: Both the City and
Carrier’s contractor, En Safe, with the EPA’'s
oversight.
| MR. LACHAPELLE: Thank you.
- i MR. TAYLOR: So what we will do in
the future, as far as with the Remedial Design or
Remedial Action, we will continue that, formalize
all those requirements in a consent decree, which
will be lodged in a Federal District Court just to
make sure everything is being done prpperly and
there will be -- if things are not done properly,
there will be stipulated penalties and et cetera,

et cetera.

It sort of is -- the way I see it, a lot

~of this is being done right now, but we are going

to sort of codify that to make sure it continues
in the future and that we have a mechanism to
control it.

MR. LACHAPELLE: Is that the only
City well contaminated?
| MR. TAYLOR: There are actually-two

wells.

MS. BROWN: At this plant, this is
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the only plant that has shown contamination. The
other two plants have not.

MR. LACHAPELLE: Good.

MR. TAYLOR: If there aren’t any
other questions, we will be around if you want to
come up and talk to us individually. Again, we
appreciate everyone coming out tonight. We do
have the Administrative Record just.next door in
the library. We will welcome everyone to come
look at it. We welcome everybody to look at the
proposed plan and send any written comments that
you may have, and to give to Suzanne or Beth or I
a call at work. |

Again, we will be around for a few
minutes. If you want to come up and talk to us,
we will be glad to talk to you then. Again, we
appreciate you coming out tonight. Thank you.

(Whereupon, said proceedings

‘concluded at approximately 8:00 p.m.)
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AMENDMENT SHEET

I, the undersigned, BETH BROWN, do hereby
certify that I have read the foregoing proceedings -
and that, to the best of my knowledge, said
proceedings are true and accurate with the
exception of the following corrections listed
below:

PAGE / LINE /

Date Signature of Witness
Sworn to and Subscribed before me,

this day of r 1992,

Notary Public My commission expires
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